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ISOCYANATES 
at 
National Aniline 
Division 


Girdler plant assures supply of 
HYDROGEN and CARBON MONOXIDE 


The aerial view shows the new isocyanate plant of National Aniline 
Division, Allied Chemical & Dye Corporation, at Moundsville, 
W. Va. Two basic ingredients for this processing are carbon 
monoxide and hydrogen and these are produced from natural gas 
by the Girdler gas plant shown above. 

Girdler designs, engineers and constructs process plants like 
this, assuming unit responsibility to assure sound results. When 
you plan modernization or expansion, use our complete service. 


Call or write for further information. 


tie GERDLER Cowon 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION... Design, Engineering, Construction of Hydrocarbon Processing Plants, Gas Producing Plants, Chemical 
Plants. Specialty Catalysts « Offices: New York, San Francisco + Jn Canada: Girdler Corporation of Canada Ltd., Toronto, Ontario 
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Where Honor Is Due... . 

Twice since the biennial Award 
for Chemical Engineering Achieve- 
ment was established in 1933, it 
has recognized broader accomplish- 
ments than those of an individual 
company. 

In 1943 the first group award 
was presented to 67 companies most 
responsible for the American Syn- 
thetic Rubber Industry. In 1946 
the second recognized 122 com- 
panies, universities and research 
organizations that had contributed 
most to the success of the Atomic 
Bomb Project. 

Now, eleven years later, the 1957 
Award Committee of 90 senior 
educators urges that we sponsor 
another multicompany award. Its 
purpose: to honor those organiza- 
tions in industry and government 
that have pioneered in applying 
chemical engineering principles and 
processes in the successful recovery 
of the so-called “Atomic Age” 
metals. 

The nuclear energy program first 
gave impetus to these developments 
when such techniques as ion ex- 
change, solvent extraction, chroma- 
tography, gas absorption and gase- 
ous diffusion displaced conventional 
methods in uranium metallurgy. 
These techniques spread rapidly to 
zirconium and hafnium, tantalum 
and columbium, lithium, boron, 
beryllium, thorium and the rare- 
earth metals, Titanium and, yes, 
even aluminum and nickel are to- 
day primarily products of chemical 
engineering. 

To honor these major achieve- 
ments of chemical and metallurgi- 
cal industries, this magazine will 
sponsor another Award Dinner in 
New York on Tuesday, December 
3. Plan now to join us in this 
climaxing event of the 26th Exposi- 
tion of the Chemical Industries. 

Meanwhile, should you have ob- 
served achievements in this field 
which may not have come to the 
attention of the Award Committee, 
please write immediately to its 
secretary, Sidney D. Kirkpatrick, 
330 W. 42nd St., New York 36, 
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JOHN R. CALLAHAM, Editor-in-Chief 
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How to knock out those invisible and 


unfragrant builders of ill will 


How do you rate as a neighbor? Is your 
plant suffering from industrial halitosis? 
If so, there are five modern ways to control 
it. Advantages and shortcomings of each 
will form the basis for your evaluation of 
your own process problem. See how easy 
it will be to improve your community and 


personnel relations. (p. 239) 


yy 


Symbol of instrumentation progress 


The world’s most modern refinery goes 
on stream. And the eyes of engineers every- 
where are on the automatic data-handling 
system. It marks today’s position on the 


route to 100% automation. (p. 148) 
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For faster evaluation of data 


These nomographs and factors are your 


newest aids toward speedier calculations. 












And they'll help interpret kinetic data. 
Especially for engineers alert for methods 


to improve their processes, (p. 251) 
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Fluid metering simplified 
Here’s 


method that replaces some of the compli- 


a straightforward and simple 


cated ways to calculate size and cost of the 
differential producers used for metering 


liquids and gases. (p. 259) 


A new concept in separations 

The idea of added mechanical energy for 
improving diffusional separations is rela- 
tively novel. Here’s a formalization of the 
concept. Take a look at how and where it 


can be applied to help you. (p. 273) 
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How much a job switch can cost you 

Think twice before you jump at a new job 
offer. It cost one engineer more than $4,500 
when he switched. The money went for 
transportation, food & lodging, fees & taxes. 


It could happen to you. (p. 313) 





CE is edited for the engineer concerned with chemical 
operations, whatever his function . . . administration, 
production and plant operations, design and construc- 
tion, research and douleneteel sales and purchasing 
More engineers subscribe to CE than to any other 


magazine in the field, Print order of this issue 


46,290 
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Industrial chemistry 


PETROLEUM . Certain oil fields that have yielded all oil 
under normal pressure from underground pools still retain a good 
deal of usable oil locked in porous rock and shale. By forcing water 
thru the rock, the oil is driven out and then pumped to the surface. 
The water used in this process is taken from any available source 
but must be free of all solids as these would soon fill the pores in 
the rock formations and the well would cease to produce until 
the pores were reopened with an acid form of cleaning. This 
vertical leaf pressure filter was built for heavy-duty rapid purification 
of water, designed with quick positive cleaning features. 


Newt 
| 
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FOOD This battery of 4 Tubular Filters is used for final 
clarification of sugar liquor, Operated two at a time they process 
27,000 Ibs. in 15 minutes and from 5 to 11 batches can be treated 
before cleaning. Tubular Filters were recommended by Industrial 
for economy and convenience in processing various sizes of batches. 
Each contains 7 perforated tubes lined with-filter paper. Cleaning 
is especially convenient the filler papers are simply taken 
out and replaced. 


? 


TEXTILES . . . Mercerizing is a process which consists of 
running cotton thread through a bath consisting of a Caustic 
Soda solution. This is performed prior to dying and is responsi- 
ble for its superior luster and strength. These Industrial Hori- 
zontal type Filters continually remove all foreign or suspended 
particles from the Caustic Soda down to 2 microns .. . thus 
producing a cleaner, finer cotton thread. Cleaning is especially 
easy. When the filter is open, a truck can be placed under the 
ieaves and a shaking device shakes the cake from the leaves 
directly into the truck. 


METALS . .. The handling of a hot complex sulfate solution 
in a large plating installation points up two important Industrial 
features. These filters are particularly convenient to use in par- 
allel for large jobs . . . each filter can be dropped out for cleaning 
without interfering with the rest of the units. These filters are 
rubber-lined for corrosion resistance. Remember . . . properly 
engineered solution and water filtration equipment is the key to 
quality production, 
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eeee INDUSTRIAL FILTERS ! 


Someone has said that research means “to look again."’ Research brought to these 
widely different filtration jobs one common quality . . . each fits its process like a 
hand in a glove. They were built with the knowledge that high efficiency, operating 
simplicity and true economy are based on finding and using the best techniques for 
the job in hand . . . and that proper planning extends this search into the system of 
pipes, tanks, pumps and other auxiliary equipment. 

This kind of planning can give your process precisely the filtration system it 
needs .. . even an automatic filter that can run complete cycles by itself. Do you like 
top, side or bottom outlets . . . or maybe bottom or side cleaning doors . . . do you 
want to recover filter cake in wet, semi-solid or dry form . . . do you need a jacketed 
shell for heat retention or prevention . . . or if corrosion is a problem, Industrial’s own 
rubber compounding division lines them with rubber, Neoprene, Hycar and builds 
leaves and tubes to match. Filters can also be made of any corrosion resistant alloy. 


SELECTION OF FILTER IS IMPORTANT 


Industrial produces all types of filters . . . Horizontal, Vertical, Leaf, Tubular, Hydra Shoc . . . and can 
recommend, without partiality, a filter most suitable to your particular requirements. industrial’s accumulated 
engineering and manufacturing experience can be a great aid to economical processing. A wide variety of 
cost-saving optional features are available and all Industrial Filters are adaptable to complete automation. 
Intelligently selected, soundly engineered Industrial filters can pay for themselves in a surprisingly short time. 
For specific information about your particular filter problems, write Industrial or see your local Industrial 
representative. We will be glad to make analyses and recommendations 


WRITE FOR DETAILS 


Reprints of " Aviomation,” 
an article from Sugar Mag- 
azine about a completely 
automatic filter installa- 
tion, are available as well 
as folders describing all 
Industrial Filters, Vertical, 
Horizontal, Tubular and 
Hydra-Shoc. 


Vertical Horizontal Tubular Hydra-Shoc 
Bulletin Bulletin Bulletin Bulletin 
Wo. III Wo WH—122 Wo. TS—160 Wo. 114 


FILTER & PUMP MFG. COMPANY 


5918 OGDEN AVENUE e CHICAGO 5O, ILL. 
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They Needed More Oil-Free Compressed Air 
But Had Limited Space | 


2d Whitd Soy Unt Solved 16 / 








A West Coast Company needed more oil-free com- 
pressed air... in a hurry! However, there just 
wasn't any space in the boiler room for additional 
machines, They had been operating two Joy WG-9 
OL vertical compressors (the machine at right in 
the photo). These non-lubricated compressors 
had run continously ... 24 hours a day... for 
17,000 hours with no down time. 


So they again called Jey in on the problem. The 
solution: One WG-9 OL with 75 hp was taken out 
and replaced with a Joy WN-112 E-OL rated at 


Write for FREE Bulletin 130-11 


Consult 0. Joy Engineer 


For Air and Gas Compressors, Vacuum Pumps ond 
Boosters, Conveyors, Fans, Electrical Connectors. 








150 hp. This 974 cfm machine supplies plenty of 
air for the new equipment, yet is compact enough 
to fit into the small space available. 

If you need oil-free air take advantage of Joy’s 
more than 25 years of experience with non- 
lubricated compressors. Write Joy Manufacturing 
Company, Oliver Building, Pittsburgh 22, Pa. In Canada: 
Joy Manufacturing Co. (Canada) Limited, Gal, Ont. 


wew 14307-1380 
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Marley Open Gravity Distribution 


so simple, so logical, so effective 


Water seeks a lower level. Hot water distribution on Marley 
Cross-Flow cooling towers is just that simple, and the advantages 
of this fundamentally sound system are many. 


It is the only method that gives the operator control of the 
tower. At a glance, he can observe flow in each basin, and the 
balance between basins. He can change the flow in any cell at 
will and have positive knowledge of the result—immediately. 


No internal piping, no flumes, no spray nozzles, no splash 
plates, no friction are other advantages. 


The logical location of the distribution system is in a position 
where it offers absolutely no obstruction to air-flow and that’s 
where Marley design places it. The location makes it adaptable 
to side inlet piping with individual supply for each cell or longi- 

tudinal manifold with outlet for each basin. 


Gravity discharge orifices are on such close centers 
that there can be no dry areas, no overloaded 
areas in the Marley cooling chamber. This 
means effective heat transfer in every 

cubic foot of the efficient filling. 


« The Marley Company 


\ Kansas City, Missouri 


on eer Founder Member 
[3 Cooling Tower Institute 
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4027 stock items 





You can plan for economical, effi- 
cient butt-welded corrosion piping 
with assurance of quick availability 
of FLOWLINE Fittings. Delivery 
can be made from stock by leading 
distributors. Made in sizes 4” 
through 12” — Schedules 5S, 10S, 
40S, 80S — Stainless Types 304, 
304L, 316, 347; Monel, Nickel, Alu- 
minum. Seamless fittings with all the 
plus values . . . at no extra cost. 7 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 


World's lorgest Monufacturer of Stainless Welding Fittings 





FLOWLINE “ 


WELDING FITTINGS 
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CHEMICAL ENGINEERING 


when you have to 
SOLID | 
LIQUID | 


separate a 


from a 


Look at this BIRD 


firet! 


It may save you a 
whole lot of time, 
trouble and money 


The Bird Continuous Centrifugal Filter meets a greater 
range of solids-liquids separating conditions than any other 
type of filter or centrifuge. That’s why we say look at this BIRD /irst. 


Solids Can Be Coarse or Fine or a Mixture 

— as coarse as half inch, as fine as a fraction of a 
micron, or any combination in any proportion. 

Feeds Can Be Thick or Thin 

— slurries are being handled from two to seventy per 
cent solids and can vary all over the lot without throw- 
ing this BIRD off stride. 

Feeds Can Be Hot or Cold 

— in actual application the range is from minus 100° F 
to plus 300° F. Hot saturated liquids are “duck soup” 
for this BIRD. Temperature change in the BIRD is rela- 
tively slight. 


Materials Can Be Volatile or Hazardous 

— the BIRD can be made vapor or fume tight and 
can be constructed for operation under pressure when 
required. 

Solids Can Be Washed 

— an efficient counter-current wash action is effected. 
When leaching time is a factor in wash thoroughness, 
BIRDS may be installed in series with repulp between, 
Volume Can Be Large or Smali And Can Vary 
— the BIRD comes in several sizes. Solids throughout 
may range from 200 to 120,000 Ibs. per hour; filtrate 
from 1 to 700 gpm. 


THINK about the conditions your solids-liquids separations 
must meet. Can any other filtration equipment meet them all? 


Meet them as well as the BIRD? 


The Bird Research and Development Center is fully equipped to provide authentic and 
confidential test findings on a pilot scale. Use it to make certain of best results before you invest 


in any solids-liquids separating equipment. 


BIRD 


MACHINE COMPANY 
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STANDARD VALVE. Note the eductor tube 
that holds the pressure in the valve bon- 
net to approximately atmospheric pres- 
sure, Only the force of the spring con- 
trols the valve. Far better valve action 
plus repetitive flow capacity assure a 
new high in operational dependability. 
Even with repeated popping, set pressure 
and blowdown are consistent. Whatever 
the adjusting ring position, the valve 
opens to full capacity at 10% over- 
pressure. 


EDUCTOR 
TUBE 


Ole) Gai. b- 113) = 


before you buy another safety relief valve 


BELLOWS VALVE. Similar to the Standard, 
but a durable, two-ply stainless steel 
sealing bellows effectively isolates con- 
taminants, corrosion or viscous fluids 
from the working parts. The bellows is 
balanced with the seating surface — 
capacity is less seriously affected by 
variable back pressure, so the use of 
smaller discharge piping reduces the 
cost of pressure-relieving systems. The 
bonnet is vented to the atmosphere. If 
the bellows ruptures, the valve operates 
like the Standard valve. 


BELLOWS 


CERTIFIED AND APPROVED. 
Both Standard and 
Bellows Valves are 
approved under 
ASME Unfired Pres- 
sure Vessel Codes and 
are certified by the 
National Board of 
Boiler and Pressure 
Vessel Inspectors. 


LOOK INSIDE the Consolidated Safety Relief Valve. Fewer 
functional parts and precision machining and alignment 
of parts assure long valve life and less maintenance. 
Economical “2 in 1” design permits the Standard valve 
to be converted to the Bellows type right in your own 
shop. 


There is only one adjusting ring—it can be set easily be- 
fore valve installation to obtain peak performance at 
4-5% blowdown. Full-rated relieving capacity is certain 
at all positions of the ring because a fixed maximum 
secondary orifice provides full lift at 10% over-pressure. 
Valve action is consistently positive even where “super- 
imposed” back pressure is in the relieving system 


The temperature-compensating disc eliminates seat dis- 
tortion caused by temperature-induced stresses — al- 
ways seats tightly even when reasonable strains of 
unanchored discharge piping are present. A minimum 
guiding area is provided to align the seating surfaces — 
less chance of a sticking disc holder when corrosion or 
contamination build up on the guiding surfaces. The 
seating surfaces are optically-ground flat for easier, 
more economical servicing. 


The contours of the huddling chamber and secondary 
orifice take full advantage of the stream pressure and 
kinetic forces. No other valve has this safety feature. 
Note the low placement of the threaded section that holds 
the nozzle in the valve. It assures high resistance to dis- 
charge piping strains — no leakage resulting from strain 
induced into the nozzle. 


BE SURE OF ABSOLUTE PROTECTION for personnel and equipment — plus low maintenance. 
Select Consolidated Safety Relief Valves. Full range of sizes and pressures available 
with standardized inlet and outlet face-to-face dimensions for easy interchangeability 
with the valves of some other manufacturers. Write for Catalog 1900. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario. 


nouce VALVES 


A product of MANNING, MAXWELL & MOORE, INC. TULSA, OKLAHOMA 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY VALVES, ‘AMERICAN. 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Donbury, Conn. and Inglewood, Calif, “SHAW-BOX” 


AND ‘LOAD LIFTER’ CRANES, 


‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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* Also available in standard steel 
for non-corrosive materials. 


AIR PISTON & VALVE ASSEMBLY 





AIR MOTOR 


AIR CYLINDER 





AIR INLET THREAD —___ 
Ya~~18 N.P.T. (F) 


NEEDLE VALVE 2 A 


AUTOMATIC OILER 


O-RING SEAL 


UPPER PUMP ROD 


FLUID OUTLET THREAD 
Y—4 N.P.T. (F) 


PUMP BODY 
BASE 


THREAD 


pod CHECK THESE 
MOUNTING) 


faa PISTON ASSEMBLY. 


LOWER PUMP ROD 


f 
| 


LLOWER PISTON ASSEMBLY 


ACID PROOF 


PUMP TUBE 


FOOT VALVE ASSEMBLY 


EXTENSION TUBE 
FOR DIFFERENT 
SIZE CONTAINERS 


For more information write or wire... 


+EQUALIZER CYLINDER 


ACID PROOF OT sir-operoted (20 to 200 Ibs 


P.S.1.) Reciprocating 


Delivers Equal Amounts on Both 
Strokes with Constant Flow 


~~ 
e Vv Double Acting—Positive Displacement 


% 
x) vg Initial Cost and Upkeep Much Less Than 


ay Centrifugal Pumps 
& Vv Pump Requires No Electricity 


% J Delivery up to 20-GPM (depending on air 
pressure used) 


v Vv Standard Size for 55-gallon Containers Fits 2” Bung 
Opening. Other Sizes Available on Request 


v Light Weight—Easy to Handle 
dV No Pressure on Container 
Vv No Packings to Leak 


V All Cups or Seals Made of Acid Proof Material 





four hands or... 
one finger 


LimiTorque push button operation 
saves thousands of man hours 


Yes, it’s just as simple as that: “one finger instead of two to 
four hands”... because Limi Torque opens and closes any type 
of valve in a fraction of the time required for hand operation. 
It is absolutely dependable and safe, even when pressures are 
so high that manual operation is almost impossible... when 
the valve is exceptionally hot ...and where its location is 
hazardous or inaccessible... Instant, positive operation is 
given to valves located even miles away, and all that is re- 
quired is the mere push of a button. 

Of course, Limi Torque offers a number of exclusive advantages 
in design and construction, which not only give dependable, 
safe and speedy performance, but which are your guarantee 
against damage to valve stems, seats, discs, plugs, or gates... 
not to mention possible physical injury to operators 
LimiTorque may be supplied for actuation by any power 
source, such as electricity, steam, water, gas, oil or air—and 
it is readily adapted for micro-wave control. 

Thousands upon thousands of these “time-tried and tested” 
Valve Operators are in continuous use, all over the world. 


For complete information, send for Catalog L-550—on your 
Business Letterhead, please. 


| 


_ a (R) } 
lini orue PHILADELPHIA GEAR WORKS, INC 


ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA 
Offices in all Principal Cities 





INDUSTRIAL GEARS & SPEED REDUCERS + LIMITOROQUE VALVE CONTROLS + FLUID MIXERS * FLEXIBLE COUPLINGS 
Limitorque Corporation « Philadelphia 
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as seamless as 
her best hose... 





Super smooth and lightweight, 
Hackney cylinders cut handling costs 


Hackney’s special Deep Drawing process eliminates 
unnecessary cylinder weight and smooths cylinder 
surfaces. 

That’s why these versatile cylinders are used to ship 
and store many compressed gases at greater savings. 
Designed for compact neatness and built strong, 
Hackney cylinders are precision-controlled to meet 
your specifications. 

See how many Hackney cylinders are used in today’s 
industries—for medicinal gases, for flame cutting sys- 
tems, for power actuators in the automotive and avia- 
tion fields, for mining inhalators, for fire extinguishers 
—in fact, wherever safety, dependability and economy 
are needed in a cylinder. 

Write for specification sheets and see how Hackney 
seamless cylinders can boost efficiency in your operation. 








Besides seamless cylinders, Hackney also produces 
a complete line of larger two-piece cylinders—all 
easy to handle, with low tare weight to save shipping 
dollars on every trip out and back. 


Pressed Steel Tank Company 


Manutacturer of Hackney Products 
1447 South 66th Street, Milwaukee 14, Wisconsin 


Branch offices in principal cities 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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--efor industrial operations... 
.- Specifically created 
QO” for each odor problem 


RY 


cO Rhiedio 60 East 56th Street 
ot INC. New York 22, N. Y. 


<) Representatives in: PHILADELPHIA @ CINCINNATI @ CHICAGO 
® DENVER @ LOS ANGELES @© MONTREAL @ MEXICO CITY 
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Why alignment is built into LINK-BELT bucket elevators 
at the factory...not in the tield 


Link-Belt makes and 
integrates all components 
to speed assembly 


Rv buy a “bargain” bucket elevator—then run 
into unreasonable installation costs? If so, you'll 
appreciate the ease with which Link-Belt bucket ele- 
vators are assembled. All components are carefully 
manufactured, assuring ready alignment. And be 
cause Link-Belt makes them all, they're integrated to 
match perfectly, operate smoothly. 

At your request, Link-Belt will also accept erection 
responsibility. Particularly important if you're plan- 
ning a new plant, this service—backed by Link-Belt’s 
unequalled background in bucket elevator engineer- 
ing—can contribute greatly to assuring over-all effi- 
ciency of your system. A Link-Belt representative 
awaits your call for a consultation. 





HEAD SECTION COMPONENTS — bearings, head 
shaft and sprocket—are chosen from Link-Belt's 
complete line on the basis of material to be handled 
and capacity requirements, Chains suitable for all 
service conditions are available 


INTERMEDIATE CASING SECTIONS are fabricated 
for convenient assembly and assurance of accurate 
alignment. Casings are self-supporting. Occasional 
lateral tie-ins may be required where unusually 
great heights are involved. 


BOOT COMPONENTS incorporate bearings suitable 
for adjusting elevator chain to proper tension. Large 
access door makes routine inspection and adjust 
ments quick and easy 


BUCKETS — all types and sizes suitable for handling 
all kinds of materials are available from stock 


Designed for maximum 
elevating efficiency... 


INTERNAL DIS- CENTRIFUGAL DIS- 
CHARGE bucket cle CHARGE elevators 
vators handle fragile handle free-flowing, 
materials such as fine and loose mate 
pellets, granules, rials with small to 
etc. gently and at medium lumps. Can 
high capacity. Dou be furnished with 
ble head shafts oper fixed or adjustable 
ate in fixed bearings head shaft 


BUCKET ELEVATORS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 
Serve Industry There Are Link-Belt Plants and Sales Offices in All Prin 
cipal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 
13); Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs. 
Representatives Throughou the World 14,004 
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OPW-JORDAN 
self-operating 
temperature 
control valve 


THE DIFFERENT 
AND IMPROVED WAY 
TO CONTROL TEMPERATURE 


@ DEAD END SHUT-OFF 
@ MORE ACCURATE REGULATION 
@ ELIMINATES NEED FOR PRESSURE 
REDUCING VALVE ON HIGH 
INLET PRESSURES 
The unique basic design and 
exclusive features of this valve 
are responsible for its outstand- 
ing performance and long de- 
pendable service life. Durably 
constructed for hard, constant 
use, the compact, space saying 
No. 180 offers the full advantage 


of accurate control with desired gue CORPORATION 


sensitivity of response. 
oPpw CORPORATION 


For more facts, write for Bulletin J-180 a 6013 WIEHE, ROAD 
} 7 ELmhurst 1-1352 
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B.EGoodrich 


How Koroseal helps give you 
better TV 


ae piping you see carries deion- 


ized water. And because it’s carried 
in Koroseal polyvinyl chloride pipe, 
the water stays deionized. 

Rigid quality control at the West- 
inghouse Elmira, New York plant 


requires that water used in TV picture 


tube production must be deionized 
Once the water is filtered and deionized, 
every care is taken to prevent recontami 
nation—either chemical or electrolytic 

Engineers determined that many pipe 
materials would not remain inert in 
carrying the deionized water. Because 
Koroseal does remain inert and lasts 
indefinitely, it was selected to carry and 
protect the carefully processed water 
throughout the plant 

Inertness is only one property of 
Koroseal PVC pipe that makes it so 
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ideal for so many chemical and other 
industrial applications, Water, weather, 
sunlight, alcohol, salts, caustics, oils, and 
most acids have no deteriorative effects 
on Koroseal. It’s simple to clean, imparts 
no odor or taste, requires no painting, 
and will not support combustion 

Light and easy to work with, Koro 
seal PVC comes in pipe, pipe fittings, 
rods, sheets—can be threaded or 
welded—is easily cut or drilled—has 
high impact and scuff resistance 

Koroseal’s many unique qualities 
may contribute added efficiency and 
economy of operation in your plant 
More complete information is yours 
for the asking. Simply send in the 
coupon on your right. B.F. Goodrich 
Industrial Products Company, Marietta, 
Ohio 


B.EGoodrich 


INDUSTRIAL PRODUCTS CO. 


B.F.Goodrich industrial Products Co. 
Dept. CE-8 
Marietta, Ohio 
Piease send me free booklets on 
(_] Rigid Koroseal Pipe 
(_] Rigid Koroseal Sheet 


City 
Koreses! 1. M. Reg, U.S. Pat 





atterson 


a fa a eke 7), 
. mike) Rey Easy ne ye 
of interest to every customer 


WE BELieve In CLOSE CUSTOMER RELATIONS 


We believe that the closer our understanding of your operations and 


problems, the greater is our capacity to serve your interests. Accordingly 
’ we are organized throughout sales and engineering for the maximum application 
of study to your needs, with continual close contact maintained for the 


duration of every project. (We are ready when you are.) 


WE BELIEVE IN PROMPT INQUIRY HANDLING 


Because inquiries can smother in piles of paper, our inquiry processing is fast 
and thorough. A complete Customer Service Department has full 
responsibility for preparing specifications to your requirements, formal 
quotations, order entering, and the processing of sales correspondence and 
relative communications. (May we have your inquiry?) 


The whole Patterson organization becomes part of the promise when a delivery 
date is made. Fallibility is human, but we set our sights squarely 

on the target's bull’s-eye from the day the promise is made—and our score 

is close to perfection today. (When do you need that new equipment?) 


latterson FOUNDRY AND MACHINE COMPANY 


@ A Subsidiary of Ferro Corporation © 
ADVANCED 


PROCESS EQUIPMENT East Liverpool, Ohio, U.S.A. 


OF ENDURING SATISFACTION THE Thuterson FOUNDRY AND MACHINE CO.(CANADA) LTD 
Terento, P.O., Caneda 
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CROUSE-HINDS 


Condulet* motor controls 


Oeeupy Les Leu Space. / 


Explosion-Proof Combination Motor Starters 


Crouse-Hinds Condulet* Type EPC 
Motor Starters and Circuit Breakers 
are explosion-proof, dust-tight (dust- 
ignition-proof) and weather-resistant 
(raintight). 


Lightweight cast aluminum construc- 
tion for easy installation without use 
of lifting equipment. 


Seven Conduit entrances simplify 
installation. 


Built-in push button stations and 
selector switches are available. 


Starter sizes 0 to 5. Circuit breakers 
50 to 600-amp. frame sizes. 


a 
MATIONWIONR 


enclusivety through 
GLECTMRCAL 
DisTRisuToRS 


CROUSE-HINDS 


and Circuit Breakers ... in a 25 ft. x 6 ff. Area! 


In the installation shown above, 48 Crouse-Hinds Condulet* 
Type EPC combination motor starters and circuit breakers are 
compactly arranged in four racks. 

If eon the 25 ft. x 6 ft. area used could have been cut in 
half by installing the Condulet motor controls in two tiers. Or, 
twice as many Condulet controls could have been installed in the 
same area, if required. 

The vertical design of Crouse-Hinds motor starters, circuit 
breakers and combinations allows them to be installed only %4” 


apart. This compactness produces savings in the construction of 
steel mounting racks, and in the use of premium floor space. 


@ For help in solving a space problem, see 
your Crouse-Hinds distributor . . . or call the 
nearest Office listed below 


"Registered 





RETUBE YOUR 


eunoies wit | PHELPS DODGE 
HEAT EXCHANGER AND 


INDENSER TUBES 


FOR LONG-RUN RELIABILITY ! 
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e Wide range of finest quality copper-base alloys 
bi-metal combinations—to fit your application needs. 


e Well-stocked, nation-wide warehouses at Houston, 
Tulsa, Los Angeles and Bayway, N. J. 


- e Experienced engineering staff at your service to help 
Llp ete ee . 
 eeciliaaaliil solve tube corrosion problems. 


oi 
ae 
— pe amelie 


Specify Phelps Dodge . . . a leading manufacturer of tubes 
for the fabricators of heat exchangers and condensers! 


PHELPS DODGE (0°? 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., 


Boston, Buffalo, Charlotte, Chicago, Cincinnati, 


Cleveland, Dallas, Detroit, Fort Wayne, 
Greensboro, N. C., Houston, Jacksonville, 
Kansas City, Mo., los Angeles, Memphis, 
Milwaukee, Minneapolis, New Orleans, 
New York, Philadelphia, Pittsburgh, Port 
land, Ore., Richmond, Rochester, N. Y., Sea 


Francisco, St. Louis, Seattle, Washington, D. C. 


FIRST FOR LASTING QUALITY— FROM MINE TO MARKET! 
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Don’t OVER-package 





Don’t under-package... 





It’s easy to 


package 





Whatever the nature of your shipping container 
problem, Bemis may already have exactly the package 
you need. If not, we'll help you work out a practical, 





money -saving solution. 
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You may be using drums, cartons, liners, 
overslipped bags or other excess-strength 
mae it’s costly — containers... which are not only expensive 
to buy, but pile up costs for shipping, 


storage space and handling. 





You may, by cutting on package costs, be 


it’s CO stly too __ under-packaging ... actually tossing money 
? 


away through losses by sifting, breakage, 





deterioration or damage claims. Yes, under- 


packaging can be expensive, too. 


correctly 


Bemis Multiwalls, made with special 
protective sheets, as required, may well be 
your solution. They are sturdy and tough, 
to resist breakage. They are sift-resistant. 
Specified liners, laminated, impregnated 
or coated sheets can be utilized, for exam- 
ple, to pack acids, contain odors, prevent 
evaporation, and to meet dozens of other 





rigid requirements. 


And Bemis Multiwalls are economical . .. 
in first cost, in shipping cost (they’re very 
lightweight), and in savings on valuable 
storage space. They can be your answer to 
over-packaging or under-packaging. 


Please write us 





Sales Offices in Principal Cities 
General Offices—408 Pine St., St. Louis 2, Mo, 
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STRENGTH AND SAFETY of Republic Steel Drums assure com- 
plete protection of materials during handling, shipment or stor- 
age. Contact Republic for full details on the wide variety of 
types and sizes designed to meet your requirements. Republic 
Drums are available in carbon steel and ENDURO Stainless Steel. 





REPUBLIC 
et) Woldd Widest Range of, Standard Steels 
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GET FULELINE, FULLTIME PROTECTION 


with Republic Steel Drums 


When you specify Republic Steel Drums for 
shipment or storage of your materials, you get 
two major advantages. First, you get full-line 
protection, because Republic produces a com- 
plete range of types and sizes in both light and 
heavy gage steel drums. Second, Republic's 
unexcelled quality gives your materials full- 
time protection with the strength of steel, 
during handling, shipping or storage. 
Republic’s full line includes the following: 
Light Gage Class 1.C.C.—17E, 17H, 17C, 6J. 
A complete service is available with either 
Tight End or Full Removable Head. Drums can 
be supplied with high-bake lacquer linings or 
hot dip galvanized or hot dip tinned to protect 
a wide variety of difficult-to-hold products. 
Bodies and heads can be decorated to order. 
Heavy Gage Class L.C.C.—5, 5A, 5B, 5C, 17F, 
and certain I.C.C.—6 Series. 


Depending on specification and service, 
drums are available in 55-, 30- and 20-gallon 
capacities, from 16 to 12 gage in hot rolled 
carbon steel. Again, hot dip galvanizing and 
hot dip tinning can be provided. 


In these gage classifications, Republic offers 
a complete service to the chemical industry. In 
addition, Republic can supply containers made 
of ENDURO® Stainless Steel—the ultimate mate- 
rial for long-lasting, trouble-free corrosion 
protection. 

Finally, Republic produces a full line of Steel 
Packages from 3'%- to 20-gallon capacities. 
Gages range from 26 to 20 in plain steel with 
decoration and special high bake linings as 
required. 

Whatever your material problem, specify 
Republic Steel Drums for full-line, full-time 
protection. Mail coupon for illustrated catalog. 


PROTECTION AGAINST CONTAMINATION OR LOSS 
of numerous chemically active liquids is assured 
when you specify corrosion resistant ENDURO 
Stainless Steel Pipe or Tubing for handling-sys- 
tems. Further, the great strength and heat resist- 
ance of ELECTRUNITE” ENDURO Pipe and Tubing suit 
it ideally to fluid materials processing at high tem- 
peratures and pressures. For data, mail coupon, 


STEEL 


FULL LINE OF PLASTIC PIPE makes Republic your 
best choice for every application, Republic SRK 
(Semi-Rigid Kralastic) is shown. It offers excellent 
corrosion resistance to a wide variety of chemi- 
cally active liquids and gases. Exceptional 
strength plus light weight make fast, permanent 
installations easy. Cuts with a hand saw. Joins 
with solvent-welded fittings. Send for facts. 


REPUBLIC STEEL CORPORATION 

DEPT. C-4191 

3116 EAST 45th STREET + CLEVELAND 27, OHIO 

O Please send me the Republic Steel Drum Catalog 
Please send more information on: 


FULL-TIME PROCESSING is easier to secure when 
you choose Republic ENDURO Stainless Stee! 
for equipment subject to extreme corrosion, 
abrasion, heat, and mechanical abuse, ENDURO 
requires little or no maintenance—protects the 
purity and quality of your product indefinitely, 
Finally, ENDURO is easy to fabricate in shop 
or fleld. Send coupon for information. 


CO) ENDURO Pipe and Tubing 
O ENDURO Stainless Steel 
O) Plastic Pipe 


Name litle 
Company 
Address 


Zone State 
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Why 62 NEW 7") COOLING 


for STEAM CONDENSING and 


with heat loads trom 





os lett ae 3 
RAIS Ob Ee 


Steam Condensing Cycle Process Cooling Cycle 
10 Central Station Units | 13 Petroleum Refineries 
8 Industrial Plants | 10 Chemical Plants 
11] 5 Steel Mills 
3 A.E.C. Plants 
9 Miscellaneous 














FEATURES IN BRIEF 


Water-Mizer Drift Eliminators engineered 
for maximum efficiency — hold drift losses well 
below recommended minimum values. 


Full Cone Spray Nozzles provide maximum dispersion 
with exceptionally low pressure drop. 


Double Diamond Fill Racks designed to expose maximum 
water surface to counter-flowing air stream. 


Rugged Redwood Framing forms completely independent structure 
with all stresses transmitted directly to tower foundation, 


Simple, Straight-Line Bracing relieves structural members of horizontal shear 
stresses, 


Ventilated, Double-Wall Redwood Casing keeps outside dry — minimizes wood 
deterioration. 


Self-Leveling Interior Posts compensate for irregularities in floor and require 
no piers or anchors, 
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TOWERS have been specified 


PROCESS COOLING CYCLES 


25,000,000 to 1,050,000,000 btu/hr 





Since the recent introduction of the 
new Foster Wheeler Induced Draft 
Cooling Tower, 62 units have been 
sold in eighteen States and nine for- 
eign countries. Ranging in cooling 
capacity from 25 million btu/hr to 1 
billion 50 million btu/hr, these towers 
cover a wide range of climatic condi- 


tions and geographical locations. 


Why were Foster Wheeler cooling 
towers specified for so many new in- 
stallations? Part of the answer is 
given in the list of FW features at the 
left — features that contribute to high 
cooling efficiency, low drift losses, 
easier installation and exceptionally 


low maintenance year after year. 


For the complete story, send for 
your free copy of the new, 32-page 
Cooling Tower Bulletin, CT-57-1, 
shown at left. Foster Wheeler 
Corporation, 165 Broadway, New 


York 6, N.Y. 


Posten WherLer Conrorartion 


a 


FOSTER WHEELER 


NEW YORK * LONDON «+ PARIS «¢ ST. CATHARINES, ONT. 
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ELLIOTT Company 


Crocker-Wheeler Division « JEANNETTE, PENNSYLVANIA 
Oo 


Send for new bulletin PB 6000-8, 
describing the remarkable Elliott 
Sealedpower C-W Chemical Motors. 











a ne 


against corrosion 





new ELLIOTT C-W 
sealedpower chemical motor 


Thoroughly protected against corrosive vapors, gases and moisture, 
the new Elliott C-W totally-enclosed Chemical Motors are designed 
to serve dependably under conditions that would incapacitate other 
motors. Every vulnerable point has been sealed or armored. The entire 
frame, fan cowl and conduit box are of corrosion-resistant cast iron. 
The external fan is made of either cast bronze or cast aluminum (choice 
depending upon service conditions), with a split hub, keyed to the 
shaft. The windings are given special chemical-resisting treatment with 
siliconized varnish, providing a tough surface that resists acids, alkalies 
and moisture. A rotating slinger on the motor shaft effectively prevents 
the entrance of moisture and foreign matter. Leads are sealed by 
tightly-packed grommets. Nameplate is Monel and external hardware 
is heavily plated. 





NEW PIPE JACKET COMBATS UNDERGROUND COR 


ROSION. § Strong jackets of spirally-wrapped glass 


cloth and Laminac® Polyester Resin combat corrosion 
of pipe in new prefabricated insulated conduit for 
underground steam and hot-water systems. The protec- 
tive two-ply shell is much lighter, less costly and more 
corrosion-resistant than conventional steel or tar- 
protected conduit, Insulation is sealed and vapor 

proofed at the ends by bonding the cloth-resin shell 
directly to the bare pipe. Field joints are easily applied 
at the site, (Plastics and Resins Division) 


Life 


Chemical 
Newsfront 


MANY NEW DYES for fashion and utility fibers have 


been developed by using Cyanamid’s cyanuric chlo- 
ride as a linking agent for established dyestuffs and 
intermediates. Three reaction centers permit an ex 
panded range of possible products. It also reacts ef- 
fectively as a cross-linking agent with functional 
groups which are normally relatively inactive. Many 
triazine derivatives have excellent affinity for vegeta- 
ble fibers, permitting colorless intermediates to be ap 
plied on the fibers for subsequent diazotization. 
(Industrial Chemicals Division, Dept. B) 
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WATER STANDS ON END with N,N’-Methylenebis- 
acrylamide as cross-linking agent! This column, 95% 
water, was transformed from a dilute solution of acryl- 
amidet to a rigid gel when polymerized with a small 
proportion of N,N’-Methylenebisacrylamide. The gel- 
forming ability 1S the basis of a succ essful engineering 
treatment of soil. Soluble in water and organic sol- 
vents, this reactive bifunctional monomer should be 
of interest in many applications. Write for the N,N’- 
Methylenebisacrylamide Bulletin and for a sample, 

(New Product Development, Dept. B) 


tAvailable from Petrochemicals Department 


RUGS ARE NO LONGER “OFF LIMITS” to pets, children and 
other sources of grimy footprints —at least when they're treated 
with Cyana® Soil Retardant. The CyaNna Finish coats wool 
cotton or synthetic fiber with a smooth dirt-repelling finish that 
has no effect on the appearance or texture of the rug. As a result 
normal in-place cleaning removes dirt easily, keeps the rug in 
“like-new” condition. Rugs also tend to last longer when fibers 


(Organic Chemicals Division) 


‘a 
a 


are free from ground-in dirt 


oe 


* 
. a 
“ 8; 
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MORE AND MORE PRINTERS ARE DISCOVERING the beautiful 
printing effects now obtainable with whiter, brighter Catco 
rLuon* White treated paper stock. Asmall amount of CaLcorLuon 
White PMS Conc, added during paper manufacture greatly in 
creases black and white contrast, sharpens half-tone detail, im 
proves print legibility and allows for crisp color reproduction 
Corporation executives are specifying this new paper quality for 
annual reports, stationery and business forms, The superlative 
whitening action of Catcort.uon White makes it practical for 
many other paper and package applications 


*Trademark (Organic Chemicals Division) 





—_— CYANAMID ~~ 


Ee ee 





AMERICAN CYANAMID COMPANY 


30 ROCKEFELLER PLAZA, NEW YORK 20.N.Y 


Helping America Make Better Use of Its Resources 


For further information on these and other chemicals, call, write or wire American Cyanamid Company 
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you can be certain of 
continuous micronic clarity 


FOR ALMOST ANY LIQUID — 
ANY FLOW RATE — ANY PRESSURE 


High speed filtration of hot acid solution by Fulflo Filters with Multiple Honeycomb Filter ay 


Think what this means to you in terms of 


Better Product, Greater Output, Lower Cost 


Liquid chemicals and petro-chemicals — pharmaceuticals 
— water — various gases — liquid fuels — oils — commercial 
fluids: Fulflo Filters keep them clear, in flow rates up to 2000 
gpm, at pressures up to 5000 psi, at minimum pressure drop. 

Fulflo Filters for liquids and gases employ the exclusive 
Honeycomb Filter Tubes, in a wide range of controlled densi- 
ties, to provide any desired degree of micronic clarity. You 
have a broad selection of materials to meet your exact needs 
~~ Honeycomb Filter Tubes of cotton, nylon, orlon, dacron, 
dynel or glass fibres; containers of iron, steel, stainless steel, 
rubber lined steel or nickel-plated brass. Special models can 
be engineered to order. 


CFC Oil Filters (includ- 
ing Honan-Crane models) 
effect substantial savings 
by protecting moving parts 
and extending the life of all 
types of oils. The Multi- 
Cartridge Filter (illustrated 
at left) gives you a choice 
of six types of interchange- 
able cartridges for selective 
filtration of cutting, quench- 
ing and rolling-mill oils, 
transformer and insulating 
oils, turbine and vacuum 
pump oils, fuel and lube oils. 


Commercial Filters Engineers are ready to help you with any problem of fine filtration. 


Write Department CE for technical literature. 


Micro-Fine Filtration 


for Low Cost Clarity 


~Vob _ MELROSE 76, MASSACHUSETTS 
c2222) | scceGER rt | i \ Plants in Melrose, Massachusetts and Lebanon, Indiana 


Pesaro 
PE ttiiit oe a 
mans ga sCCKT:), Te Ps id 


FULFLO FILTERS WITH GENUINE HONEYCOMB FILTER TUBES FOR CONTROLLED MICRONIC CLARITY +¢ CFC MULTI-CARTRIDGE OIL FILTERS 
PURIVAC INSULATING OIL CONDITIONERS + DRI-PURE WATER-OIL SEPARATORS + PRE-COAT FILTERS « MAGNETIC SEPARATORS 
AUTOMATIC TUBULAR CONVEYORS ¢ COQLANT CLARIFIERS 
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OTM HAS GROWN 


Thirty-eight years ago OTM 
employed 3 workers using 4,000 
square feet of floor space 

Today OTM employs more than 160 
workers using 158,570 square feet 

of floor space—more than 3 acres. 


The reason? BETTER FLANGES! 


OTM CORPORATION 


a 
] P. 0. Box 19296 Phone UN 27-6643 
f HOUSTON 24, TEXAS 


For the name of your nearest 
OTM distributor cali 
ODESSA TULSA 
3110 Blossom Lane P. 0. Box 1776 
Saul om then 71-7596 Phone-LUther 55182 
NEW ORLEANS NEW YORK, N. Y 
316 Claiborne Towers : 
Phone - RAymond 7721 DALLAS, TEXAS 
LOS ANGELES, CALIF. DENVER, COLO. 


% 
“ey ANd 
prs Of SUBSTANTIAL 


Pg Vem 


OTM CORPORATION 


HAS GROWN 











OT IV1’S continuing expansion is based on 
GUARANTEED FLAWLESS PRODUCTS AND COMPLETE CUSTOMER SATISFACTION 


CHEMICAL ENGINEERING—August 1957 





THE CHEMICAL ENGINEER 


CHEMICAL ENGINEERING ... 00 sell the engineer, whatever his function 


A McGRAW-HILL PUBLICATION (ABC-ABP) 330 W. 42nd STREET, NEW YORK 36, N. Y. 
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... because he, too, changes with his environ- 
ment. . . design, development, management, 


maintenance, research, processing... he, alone, 


gives you direct access to every door in the 


CPI* plant a 


A chemical engineer is a chemical engineer on 
IS A CHAMELEON graduation day. After that, at home in the *Chem- 
ical Process Industries, he fills one of many 
functions. He may be a Plant Manager, in charge 
of Production. Or a Development Engineer, fuss- 
ing over a new product. Or a Research Director. 
Whatever his function, maintenance to manage- 
ment, there are three facts about him you must 


never forget: 


1. All CPI buying begins with him. No new 
equipment, materials or supplies get into the 
plant except at his instigation. 

2. He recommends and specifies at every stage in 
the buying procedure. 

3. His primary source of product information, 
and of brand preference, has always been CHEM- 
ICAL ENGINEERING the 3 to 1 choice among 


chemical engineers in all functions. 


What Life is to the consumer market — what the 
Ladies’ Home Journal is to the women’s field . . . 
CHEMICAL ENGINEERING is to the tremendous CPI. 
Absolutely basic to your business, it is the bedrock 
on which every successful selling effort has been 


built in this field for the past 55 years. 


THE CHEMICAL ENGINEER IN PROCESS ENGINEERING... 
John V. N. Dorr of Dorr-Oliver, Incorpo- 
rated, and chemical engineering pioneer, 
writes, ‘From the pages of CHEMICAL 
ENGINEERING, I have kept abreast of the 
industry’s technology for decades. No 
other book aims at timeliness, interest and 
authenticity with such consistent success.” 


THE CHEMICAL ENGINEER IN TOP MANAGEMENT... 

An important “buying voice” at Cata- 
lytic Construction Company is Dr. John 
T. Pinkston, Manager of Process Engi 
neering. He tells us, “We find CHEMICAL 
ENGINEERING of real value in appraising 
us of new development and technological 
trends. When our top engineers have au- 
thored articles for CE, industry response 
has been excellent.” 


THE CHEMICAL ENGINEER AS AN INFORMATION SPECIALIST... 
An engineering contractor like Singmas- 
ter & Breyer plays a vital specifying role 
in new plant design. H. J. Jacobson, Man- 
ager, Information Services Dept. says, 
“In gathering useful data for our engi- 
neers and estimators, we find the editorial 
content and advertising in CHEMICAL EN- 
GINEERING invaluable.” 


Cuemicat Encineerinc—August 1957 





ANHYDROUS SODIUM SULFATE is a primary 
West End product and we have the production 


capacity to meet your needs 


At West End, sodium sulfate is a prime product. . 
not a by-product...and is being produced in the 
greatly increased quantities required 
by industry in its current expansion. 
Our large new plant draws raw material 
from a vast natural source with 
a potential far beyond 


present or foreseeable demands. 


West End Chemical Company 
DIiviSton oO F STAUFFER CHEMICAL COMPANY 
EXECUTIVE OFFICES, 1966 WEBSTER, OAKLAND 12, CALIF.+> PLANT, WESTEND, CALIF. 


SODA ASH e BORAX e SODIUM SULFATE e SALT CAKE e HYDRATED LIME 
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Heyden Chemical 
doubles its blanketing 
savings with 
Second Kemp Generator 


Here's A CASE’ where 
simple mathematics paid big dividends at 
this Garfield, New Jersey plant. When Hey- 
den Chemical—one of the nation’s leading 
producers of formaldehyde, pentaerythritol, 
salicylic acid, etc.—installed its first Kemp 
Inert Gas Generator to furnish CO, for 
blanketing a special grinding operation, it 
was on more or less a test basis. Part of 
Heyden’s constant search for newer, better, 
cheaper ways to improve its products. The 
rest of its blanketing needs were still being 
handled with CO, from large storage tanks 
in the plant. 


Immediate Savings with Kemp 


Results with the first Kemp Inert Producer 
were impressive. Now a second (see right) 
Kemp unit has been installed and actual 
savings over previous costs are estimated at 
over $500 a month for the first year. In addi- 
tion to dollars saved, Kemp Generators as- 
sure a safe, dependable supply of chemically 
clean inerts. Deliver inerts at a special an- 
alysis . . . without fluctuations. 


Kemp Designs Versatile 
If you still rely on old-fashioned inert sources Phote at right shows close-up view of Kemp 
or are dissatisfied with present inert equip- industrial Carburetor. Part of every Kemp in- 
ment, let Kemp help you, too. Kemp Engi- tallation, it eliminates tinkering, waste. Assures 
neers will be most happy to help solve your : : id 
inert problems... show you how you can complete combustion at all times. Reduces in- 
get similar results with fast-starting, easy- stallation costs and maintenance. 
to-operate Kemp Generators. It costs you 
nothing to investigate. And it may save you 
real money. 








For more complete facts and technical information, write for Bulletin 1-10 to: 
C. M. KEMP MFG. CO., 405 East Oliver Street, Baltimore 2, Maryland. 


INERT GAS GENERATORS 


CARBURETORS + BURNERS - FIRE CHECKS 
METAL MELTING UNITS + ADSORPTIVE 
DRYERS + SINGEING EQUIPMENT 
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Shipment and installation of cases 
allows immediate completion of 
piping, checking of air lines and 
valve operation... 





he 


. . » Then you can install the re- 
corder or indicator chassis, simply 
by reaching into case and attach- 
ing three finger-tight, self-sealing 
connections... 


. Finally, slide the chassis into the 
case, and your process is on auto- 
matic control, 
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TEL:O-SET 


install them in your panel now- 


insert TEL-O-SET instruments at startup 


a Honeywell Tel-O-Set recorders and 


indicators help you to start panel con- 
struction immediately. Here’s how. Order 
the cases for the recorder and indicator 
now. Cases, available from stock, can be 
shipped separately to the panel manufac- 
turer or to your plant site. Make complete 
piping connections, check air lines and 
valve operation . . . then install the chassis 
and controller later, at startup. They will 
always fit perfectly, because there are no 
plug-in projections or seal rings to be lost 
or damaged during shipment. 


The indicator and recorder chassis don’t 
have to be unpacked until you’re ready for 


H 


BROWN 


HONEYWELL 


“Trademark of Minneapolis-Honeywell Regulator Co. 
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startup. That way, the instruments are 
fully protected against damage, and safe- 
guarded from the dust and dirt that always 
accompany the final stages of plant con- 
struction, 


Call your nearby Honeywell sales engineer 
for a discussion of this new shipping plan, 
and for more information about how 
Tel-O-Set instruments are easier to install, 
service, and operate. Or write for your copy 
of the new Tel-O-Set Catalog, No. C1001-1. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa.—in 
Canada, Toronto 17, Ontario. 
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BUILT IN 14 MONTHS by The M. W. Kellogg Co., new ammonia plant is a unit of Standard’s CO-ORDINATED for top re- 


Richmond refinery, one of West’s largest. All ¢lectric equipment is by General Electric, which liability, G-E equipment in 


also provided engineering service to help achieve fast start-up. master substation for ammonia 


At Standard’s Richmond, Calif., refinery ... 


General Electric engineering services help 


PLANT'S BIGGEST, a 4000-hp 12,000-v totally enclosed force- 
ventilated G-E induction motor drives synthesis gas com- 
pressor. Explosion-proof 60-hp G-E motor (r.) drives blower 


OUTDOOR-LOCATED on platform to drive compressors are 8 high- 
efficiency, enclosed, force-ventilated G-E synchronous motors (3 
shown) with excitation obtained from substation’s d-c m-g sets. 





WEATHER-PROTECTED, 2 rugged 350-hp G-E induction motors 
drive cooling-water pumps. Other plant induction motors are 
either enclosed force-ventilated or explosion-proof, fan-cooled, 
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*Registered trade-mark of General Electric Co 






drawing clean air—-via black ductwork 
and mushroom tower—-from upper level 
of uncontaminated atmosphere. 



































plant includes 5000-kva transformer, 17 units of 12-kv metal-clad switch- 
gear, 2300-v Limitamp* motor starters, 480-v outdoor motor control cen- 
ters, 2 outdoor motor-generator sets, and two 480-v transformers. 





EASY MAINTENANCE of plant’s G-E metal-clad 


switchgear is shown by workman removing ver 
tical-lift, magne-blast circuit breaker for inspection. 


speed opening of 300-ton/day ammonia plant 


General Electric power system, installed to meet rigid 
construction schedule, helps plant get fast 
start on profitable production 


Standard Oil Company of California, Western Operations, Inc., recently 
added to its Richmond, California refinery the largest west of the 
Rockies—-a new $11 million ammonia plant designed, engineered and 
built by The M. W. Kellogg Co. The plant’s capacity of approximately 
300 tons per day of anhydrous and aqueous ammonia is shipped to nearby 
California Spray Chemical Corp., a subsidiary, for conversion into 
fertilizer. 

GENERAL ELECTRIC supplied the new plant’s electric equipment —com 
pressor drives, auxiliary motors, and complete outdoor substation with 
co-ordinated componen‘s. In addition, General Electric engineering 
services helped both customer and designer get the new plant from the 
discussion stage to on-stream in only 14 months. 

An example was the contribution of General Electric installation and 

field service engineers. By supervising the installation of the electric 
equipment as scheduled deliveries arrived, they helped reduce field in 
stallation costs, speed completion of construction schedules, and hasten 
start-up time. To Standard, this meant getting into production faster, 
and thereby, showing a return sooner on the large capital investment 
tied up in the plant. 
IN ADDITION, the 17,000-kva block of power will be integrated into the 
existing plant system. General Electric application engineering services, 
working closely with Standard and Kellogg representatives, helped 
provide the electrical equipment co-ordination and integration necessary 
to meet the plant’s process power requirements. 

For your new chemical plant, too, General Electric offers a one-manu 
facturer source of quality electric equipment and valuable engineering 
services to help provide you and your process contractor with an efficient, 
co-ordinated electrical system. Early in your planning, contact your 
nearest General Electric Apparatus Sales Office. General Electric Com 
pany, Schenectady 5, N. Y. wr49 


Engineered Electrical Systems for the Process Industries 


GENERAL ELECTRIC 
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WYANDOTTE CHEMICALS CORPORATION, WYANDOTTE, 
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In this competitive era, it’s not 
enough to have a good product. You 
have to be constantly searching for 
better ways to make it... or a 
completely new product altogether. 
This is the only manner in which 


you can stay ahead of competition. 


That’s where the PLURONIC® series 
shines. This unique group of 100%- 
active block-polymers opens a brand-new 
avenue of exploration for you. 

The Piuronics are unique forms of 
difunctional polyethers, with variable 
hydrophobie and hydrophilic properties. 

With a given hydrophobic unit, an 
increase in weight of the hydrophilic 
groups improves water solubility, dispers- 
ing property, sequestering ability, ete. 

For a fixed weight of the hydrophilic 
groups, variation in the size of the hydro- 
phobic unit affects detergency, emulsify- 
ing, foaming, absorption, ete. 





*Pencil-o-metric evaluation is the ability to predetermine the performance of a 





ARE YOU FISHING FOR NEW CHEMICAL PROPERTIES 
THAT WILL GIVE YOUR COMPETITORS FITS? 





Evaluating the various PLurontc grades 
is not a haphazard operation either. 
By using the PLuronic Grid, on which 
the available grades are plotted by mo- 
lecular weight and hydrophobie-hydro- 
philic ratios, you can concentrate on 
those PLuronics which offer the most 
promise for you. 


For example, in formulating a home 
laundry compound, you would look for 
detergency, whiteness retention, low 
foaming, and flowability. Consulting the 
Piuronic Grid will quickly reveal which 
grades hold the most promise in these 
areas, You can simplify formulation 
and processing . and save research 
time. This is pencil-o-metric*® research 
in action, 

So, if you don’t have a PLunonte Grid, 
write for your copy now, 

If you do have the Grid, remember 
that recent additions to the PLuronte 
series, and important new application 
developments, make it advantageous to 
you to keep in touch with us, 


chemical raw material in a formulation or process prior to actual laboratory study 
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CHLORINATED SOLVENTS © SYNTHETIC DETERGENTS 
OTHER ORGANIC AND INORGANIC CHEMICALS 





IN PRINCIPAL CITIES 















“Coordineered” for 


ALLIS-CHALMERS 


AIR and GAS 


Handling Equipment 








Unit Substations 


Control 


BARREL-TYPE COMPRESSORS 


MULTI-STAGE BLOWERS 


Allis-Chalmers air and gas han- 
dling equipment is built in a vari- 
ety of types and sizes for every 
chemical industry application. 
Volumes ranging from 42 to 
1,000,000 cfm, pressures from 5 to 
4200 psig, are obtained from Allis- 
Chalmers single and multi-stage 
blowers, rotary and barrel-type 
compressors and multi-stage cen- 
trifugal and axial machines. 











Every Application 


A Complete Unit 
From One Source war 


[yAOTOrR- DRIVES air and gas handling equipment is 
available as a complete unit from Allis-Chalmers. 
Each unit — blower, compressor, or vacuum pump — is 
equipped with motor and control — all built by Allis- 
Chalmers, designed for a specific application and engi- 
neered to work together. ; | site 
Allis-Chalmers, as a supplier of complete units, assumes PYRO- | Kiln 
. . . pe . ~ . Cc f 
undivided responsibility for their efficient performance. PROCESSING ttt 
There is no “buck passing,” as is often the case when 
components are obtained from several sources. In addi- eadhtieeiiiiasiadae’ 
tion, simplified purchasing from one source permits extra Condenser 
. . . mops 
economies in time and expenses. Pa 2 LO 
A Switchgear 
Unit Substations 
Motors 
V-Belt Drives 
Control 
Rectifiers 


Crushers 
Grinding Mills 
Screens 


Compacting Mills 
Roller Mills 
Screens 


ROTARY COMPRESSORS YN ute BB! comoier tne o 
HANDLING — Centrifugal Pumps 


Centrifugal Blowers 
Axial Compressors 


AIR & GAS Rotary and 
HANDLING Barrel-Type 


Compressors and 
Vacuum Pumps 


Allis-Chalmers also makes equip- 
ment for solvent extraction, elec- 
tronic heating, metal detection, 
and inter-floor conveying. 


Bulletin 25C6177 covers all Allis- 
Chalmers equipment for the proc- 
ess industries, Bulletins on specific 
equipment lines are also available. 
See your Allis-Chalmers repre- 
sentative or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


CHALMERS 





A technician from our Instrument Division calibrates an 
M-S-A infrared process stream recorder against our 
master calibration panel, 


These special 


gas and vapor mixing 


concentrations for accurate calibration 


We figure that accurate calibration of M-S-A instru- 
ments to customer sample specifications is a very 
necessary part of doing a good job in the process stream 
analyzer business. It’s a company policy that started 
back about 30 years ago when we first got into gas 
analysis instrumentation, 

From this long-time experience, we have developed 
a number of skills and a variety of unique methods for 
making known mixtures of gases and vapors. Some of 
our mixing techniques are pictured and described above. 
The products of these mixers are delivered to newly 
manufactured instruments. Calibration controls are then 
adjusted so that the recorder or indicator accurately 
reports the concentration. Normally, several mixtures 


are made for each instrument to check its performance 
throughout the scale range— both for accurately report- 
ing the gas or vapor of interest—-and to determine 
cross sensitivities to other components of the mixture. 
It all makes for a high degree of unerring dependability 
when an M-S-A analyzer is on stream. 

We apply factory calibration to all of our instruments. 
Our basic units are shown at the right. These analyzers 
are ticking away throughout industry—improving prod- 
uct quality, lowering processing costs, and increasing 
safety. MSA is a good source to begin with if you have 
& process stream problem. Get in touch with us soon. 
Write to us for helpful literature or call in one of our 
Instrument Specialists for more information. 

















These gas holders contain synthesized mixtures which 
may be stored for delivery to instruments, The one at 
left is mercury sealed, the one at right is water sealed, 


Here's still another calibrator in our stable of special 
mixing devices. This one is used for vaporizing liquid 
constituents in a gas stream, 








facilities produce known 


of M-S-A’ instruments 


A. M-S-A (LIRA) Infrared Analyzer ; -S-A Gas Thermatron 
B. M-S-A Hydrogen Sulphide Recorder , -$-A Oxygen Indicator 
C. M-S-A Combustible Gas Analyzer -S-A Water Vapor Recorder 





Technician above, is making a gas mixture from master 
panel flow meters, through which gas from several 
cylinders may be delivered simultaneously for caiibration. 


Out on the assembly floor, an MSA engineer checks a 

process stream analyzer against customer sample that 

has been synthesized in a high pressure cylinder, 
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MINE SAFETY APPLIANCES COMPANY 
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STOP COSTLY VALVE FAILURES 


The sure way to end valve problems—and get 
better flow control at lower cost—is to specify 
lubricated plug valves throughout the plant. 
Rockwell-Nordstrom valves stop costly valve fail- 
ures because they are positively sealed by an in- 
stantly replaceable soft seat of pressurized lubricant. 
And since vital seating surfaces are protected from 
the line, corrosion is minimized. Longer valve life 
at lower cost is further insured by the lubricant 


which eliminates metal-to-metal friction wearing. 

Rockweil-Nordstrom lubricated plug valves are 
available in a complete line of sizes and pressure 
ratings in semi-steel, steel, stainless, Monel, 
bronze and other corrosion resisting metals. They 
cost no more to buy—often less—than ordinary 
valves. Write for complete details: Rockwell Manu- 
facturing Company, Pittsburgh 8, Pennsylvania. 


Canadian Valve Licensee: Peacock Brothers Limited. 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-Off 


HOT ASPHALT 
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HOW TO BUY A*790 


“special” pump, Worthington’s SESC 
line will often 


W hen you need a 
(Standard End Suction Centrifugal) 
prove the low-cost answer. 

For example, the chart above shows specifications for 
21 different pumps, with a variety of materials of con- 
struction, which would ordinarily involve manufacture 


of special pumps. However, because all of these mate- 
rials are available from the SESC line, the pumps can 
be bought at big savings. 


The secret of Worthington’s ability to give you many 
normally special pumps at standard prices is the flexi- 
bility of the SESC line. Parts have been standardized, 


but not pumps. As a result, you can literally “custom- 
build” your pump to get exactly the right features to 
meet your requirements. 


70,480 COMBINATIONS TO CHOOSE FROM. You have 
a choice, for example, of four materials of construc- 
tion—iron, steel, bronze, Worthite* and combinations 
of these. You have a choice of five types of liquid ends 
and five different drives. You can choose packed stuffing 
box or mechanical seal operation. In all, there are 70,480 
combinations—all built from standard, stocked parts and 
ready for prompt delivery at competitive prices. 


OA high nickel, high-chromiam, low-carbon alloy steel. Trademark Reg. t S. Pat. OF. 











PUMP FOR *300! 


STANDARDIZATION PAYS OFF LATER. After you have | CUTS MAINT EN A NCE 
installed an SESC pump, you benefit again from Worth- | If you know one SESC pump, 


all you know them all. From the 
smallest to the largest the en- 
tire line is built to the same 


ington’s broad standardization program. Since 
pumps in the line are built from interchangeable parts, 
, mara ar ; 1a mu oe _f ‘ . ‘ Roc P 

your spare parts Inve ntory can be cut as much as 50%. basic design. Maintenance men 
Should repairs or conversions become necessary, parts quickly become familiar with 
interchangeability can often mean reduced downtime. its construction details 


The complete SESC line consists of six separate types 
of pumps, all suitable for either motor, turbine or belt wo RT H | N G ! 0 N 
drive. Ratings range up to 2,700 GPM and 550 ft. head. 
If you’d like to know more, write for Bulletin W-300-B4. ry he nie, 

: : ————— 5, EPR — 


Worthington Corporation, Harrison, N. J. TT) 
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SHELL CHEMICAL CORPORATION’S GIANT Torrance, California plant produces almost 10% of the country’s ‘S” 
type synthetic rubber. To make synthetic rubber, butadiene and styrene are first manufactured (foreground and upper 
left units respectively), then polymerized under close temperature control to form synthetic rubber. 


KEY TO “COLD RUBBER” QUALITY is precise control of the RELIABILITY OF YORK EQUIPMENT is dramatized by fact that 
reaction temperature when butadiene and styrene are reacted. the 1000 H.P. York Turbo compressor below and three 800 H.P. 
York engineers helped design, equip unique refrigeration system York Turbo units are all that are needed to insure continuous 
below in which 0°F brine is fed through 16-inch lines to reactors refrigeration service. These units cool alcohol brine from 7°F to 
(vertical tanks at left) keeping reaction heat exactly at 41°F O°F at a constant rate of 6000 gallons per minute. 
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YORK PRIOR PLANNING SERVICE 
controls refrigeration costs 


early analysis 


of system needs 


®@ Major tasks assigned to today's refrigeration require major system 


expenditures. 


@ Thus, it is essential that the system incorporate its own safeguards 
for performance, accuracy, reliability, long life — without being over- 


engineered. 


@ York's 5-point PRIOR PLANNING SERVICE assures precise technical 
data on system needs early in the planning stages to help you, your 
consultants design a better system without costly changes later on. 


No two refrigeration systems are exactly alike. The con- 
ditions vary, the job to be done varies, even the speed 
in which the same job is to be done often varies. Through 
Prior Planning Service, the York engineer can help 
owner, contractor, consultant on any refrigeration prob- 
lem. By calling on his vast experience and training in 
refrigeration, he can provide a thorough and accurate 
analysis of system requirements, determine the exact 
characteristic of the variables which affect system design, 
including: 

* ambient conditions 
© cooling rate 

® constant or 

variable loads 


© quantity of water 

© lowest temperature required 
© power source 

* location of engine room 


Armed with this information, it is then possible to design 


a system that will meet the needs precisely, provide insur- 
ance against product spoilage or production downtime, 
allow for expansion without requiring an Over-investment. 

Through Prior Planning Service, the York sales engi- 
neer brings to your refrigeration problem unparalleled 
experience. York refrigeration system installations include 
the gigantic environmental laboratory for U.S, Navy, 
Trenton; Sunkist’s Exchange Lemon Products Company, 
California; Carling Brewery, Natick, Mass.; Lehigh Valley 
Cooperative Farmers milk plant, Allentown, Pa. 

You may rely with complete confidence upon the good 
judgment and recommendations of the York engineer. 
Call him early in your planning, or write York Corpora- 
tion, subsidiary of Borg-Warner Corporation, York, 
Pennsylvania. In Canada, Canadian Ice Machine Co., 
Toronto. 





PRIOR PLANNING SERVICE works 5 ways 





1. EARLY ANALYSIS gives you all 
the technical data needed to make 
decisions. 

2. PROPER SELECTION OF EQUIP- 
MENT. York supplies a// types, can 
be objective in recommending the 
equipment that is right for the job. 
3. BEST USE OF TIME, MATERIALS. 


York can help the engineers, con- 
tractors and consultants on space, 
design specification problems, avoid 
costly changes later. 

4. INSTALLATION SUPERVISION. 
When desired, York supervises sys- 
tem installation, tests and adjusts it, 
trains operators on how to utilize all 


of its outstanding capabilities. 


5. MAINTENANCE SERVICE. When 
you specify York, a York Certified 
Maintenance Contract can also be 
specified assuring regular system in- 
spection, 24-hour emergency serv- 
ice, all repairs, complete reports on 
the system's conditions. 








the quality name tn refrigeration 


HEADQUARTERS 


FOR MECHANICAL COOLING 


SINCE 18665 
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YORK 


CORPORATION 


SUBSIDIARY OF BORG-WARNER CORPORATION 
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2,000,000-gallon ammonium nitrate 


Notice expansion joints around edge of tank, which looks like a small football stadium. Workmen are getting ready to weld. 






































Tank is 200 feet in diameter at the top, 150 feet at bottom. It’s 15 feet deep, holds 2,000,000 gallons of ammonium nitrate 


tank lined with USS Stainless Steel 


Hercules Powder Company needed an ammonium 
nitrate storage tank, so they used a two-million-gal- 
lon concrete reservoir that had been unused since 
World War I. The tank is located near the small 
town of Richmond, California. 

The tank was cleaned and lined with 124,000 
pounds of 14-gage USS Stainless Steel, Type 304. 
Sixty rib-like expansion joints were pressed into the 
Stainless Steel, and the fabricated steel was welded 
at the job site by field crews of U. S. Steel’s Consoli- 





dated Western Division. 

Three and one-half miles of lap seams were welded, 
and every inch was vacuum-tested. And, in more 
than 18,000 feet of welds, only two tiny imperfec- 
tions were discovered. 

In chemical plants, the imaginative use of corro- 
sion-resistant Stainless Steel can result in tremen- 
dous cost savings. To be sure of service-tested quality, 
make it USS Stainless Steel. It’s in stock at your 
nearest warehouse. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND +» COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH - 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


+« UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, KEW YORE 


USS STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS ~ BILLETS ~- PIPE 


oon 1 7 & D 


TUBES + WIRE 
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SPECIAL SECTIONS 
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- ADAMSON 


chemical product conveying systems 


For more than half a century, S-A engineering talent and 
equipment have been handling the toughest conveying 
assignments for the vast chemical processing industry. 
The lessons taught by these years of experience are re- 
flected in sound S-A equipment design and the most expe- 
dient approach to every conveying problem. 
Stephens-Adamson bulk materials handling systems 
characteristically conform to highest standards of product 
protection, speed, safety in operation, and economy of 


movement. There is the broadest possible line of manu- 
factured conveying products to select from in laying out 
any material handling system. 

Whether it's design and installation of a completely 
new system or the revision and modernization of an old 
or inadequate one, S-A can help you save cost on every 
ton of material you move. Consult the sales engineer in 
your area. He can show you why it's wise to convey 
the S-A way. 


Closeup view of REDLER head section 
showing a SACO speed reducer on 
drive. S-A builds a wide range of 
power transmission equipment for 


Swiveloader insures uniform loading to 
maximum capacity. S-A builds five 
basic types of equipment for loading 
and unloading ships and box cars. 


A big chemical processing plant em- 
ploys REDLER conveyors to carry mate- 
rial completely enclosed and protected, 
Here material is discharging through 
pivoting chutes to mixers. 


conveyor use. 


STEPHENS-ADAMSON MFG. CO. 


3 RIDGEWAY AVENUE, AURORA, ILLINOIS 
LOS ANGELES, CALIFORNIA 
BELLEVILLE, ONTARIO 


S-A manufactures a wide range of material handling 
products in three complete plants in the U.S. and Canada. 
Headshaft Holdbacks 
Grizzlies & Screens 
Centrifugal Pilers 

Bin Gates & Tunnel Gates 
Car Pullers & Spotters 

Bucket Elevators 

Skip Hoists 


Belt Conveyors 

Belt, Pan & Plate Feeders 

Ship Loading Boom Conveyors 

Stacking Conveyors 

Storage & Reclaiming Systems 

“Natural Frequency” Vibrating 
Conveyors 

REDLER Conveyor-Elevators 

ZIPPER Conveyor-Elevators SEALMASTER Bail Bearing 


Conveyor Belt Cleaners Units 
¢ Write for a bulletin on any of the above products 
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SPARKLER | 
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The filter that for 25 years has featured perfect cake 
stability. The time tested, proven superiority of the hori- Sparkler Horizontal Plate Filter. 
zontal plate principle has been accepted to the extent that The cake maintains its original posi- 
‘ : a , tion as formed regardless of pres- 
in recent years this horizontal position of the cake has : . 4 7 

sure fluctuation, flow rate, or vis- 
been the most copied design feature of any filtration cosity. No break through is possible 
principle by filter manufacturers all over the world. even with a complete shut down of 
the filter. Filtering can be resumed 
Aloysius C. Kracklaver with perfect safety at any time. 


Originator of the ' . 
Horizontal Plate Filter With Sparkler plate construction a 


. PA R K L E R completely sanitary filter can be fur- 
ass nished. A thin, economical precoat is 
MANUFACTURING CO. possible with a minimum of filter aid. 

MUNDELEIN, ILL. 





Sparkler International Lid.— manufacturing plants in Canada, Holland, Italy and 
Australia, *& Representatives in principal cities throughout the world. 
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The Mark TA gas turbine generating power 
and process steam in a refining application, 


all power services in one package 


In applications where multiple power services are 
required such as power generation, compressing, 
pumping, space heating, refrigeration, air condition- 
ing, drying, or evaporating, the Clark Mark TA 
gas turbine is the economical choice. 


Exhaust gases from this 1,150 bhp. gas turbine con- 
tain up to 10,000,000 BTU/H of recoverable energy 
at a temperature of 870°F. While these gases con- 
tain some products of combustion, 90% of the 
original oxygen content is still present. 


The exhaust gases are useful where preheated air is 
desirable for combustion or supercharging purposes, 
for drying applications, catalyst regeneration, feed- 
water heating, evaporation of sea water, etc. These 
gases can also be used in air to air heat exchangers 
for space heating or to generate up to 9,500 pounds 
of low pressure steam per hour for process use. If 
even higher temperature gases are required, the 


Clark Bros. Co. is licensed to manufacture the Mark TA gas turbine in this 


country by Ruston-Hornsby, Ltd., Lincoln, England. 
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Mark TA can be used solely as a power gas genera- 
tor to provide gases of 1020°F at 20-22 psia. and a 
mass flow of 20 pounds per second. 


For large stores, auditoriums, hotels, hospitals and 
office buildings, the Mark TA can provide approxi- 
mately 1800 tons of air conditioning or refrigeration 
in the summer using the absorption cycle and also 
provide steam for heating in the winter. In all appli- 
cations except power gas generating, this modern 
gas turbine also supplies 1,150 bhp. of rotative 
energy for pump, generator, or compressor drive. 


Clark engineers stand ready to assist you in apply- 
ing the Mark TA gas turbine to your application. 
Larger units with ratings of 9,500 bhp. are also 
available from Clark. Write for Bulletin No, 142. 


CLARK BROS. CO., OLEAN, N.Y. 
One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


CLARK @) 





USCOWELD PLASTIC PIPE FITTINGS 


Greater Joint Strength—Faster Insertion—Thanks to 


THE ONLY SOLVENT-WELD FITTING 
WITH AN INTERFERENCE FIT! 





To get maximum joint strength, interference 


fit is a must! UscoWeld fittings are designed THE UscoWELp PRINCIPLE 


to provide at least a .005 inch interference fit. 
And UscoWeld aang are a cinch to install 
esi 


because of a specially designed tapered entrance 

socket. U. §. Rubber has developed the unique \ TAPERED ENTRANCE 

UscoWeld fitting of the same tough, light- Wee FOR EASY INSERTION 
S 7 





weight, corrosion-resistant thermoplastic as 
famous Uscolite® CP plastic pipe. \NS NS 





All UscoWeld fittings can safely handle the 
pressures recommended for the corresponding 
size of extra-heavy Uscolite pipe. Maximum FITTING PIPE 
recommended operating temperature is 170°F, 
Pipe can be cut to exact length, is easily in- \ 
stalled in close quarters. 
Obtainable at any of our 28 District Sales INTERFERENCE FIT FOR POSITIVE BOND 
Offices, at selected distributors, or write us at . n See : 
fotle “te was “poe , a , y combining tapered entrance socket and a .005 inch interference fit-even 
Rockefeller Cente r, New ¥ ork 20, N. Y. when the pipe is at the small limit of the diameter tolerance and the fitting at 


In Canada, Dominion Rubber Co., Ltd. the large limit of its diameter tolerance—UscoWeld is easily installed, and the 
strongest solvent-weld joint available. 





























Apply Uscolite CP cement to the outside area of Next apply cement uniformly to entire inside area While both cemented surfaces are still wet, 
the pipe that is to be in contact with the socket. of tapered entrance socket. insert pipe in fitting and push until pipe bottoms 


against shoulder in the fitting. 
ADVANTAGES 


@ fast, easy to assemble—tapered entrance provides e UscoWeld takes maximum advantage of the inherent 
easy insertion of pipe “solvent-weldability” of plastic pipe and fittings 

@ strong joint—interference fit provides for optimum @ no threading required—just cut pipe square 

fusion of pipe and fitting into homogeneous mass; @ not necessary to allow for thread make-up 

joint strength not dependent on cement alone variation — pipe can be cut to exact lengths 

@ automatic alignment of pipe and fittings e easy to install in close quarters 

e chemical resistance of the UscoWeld joint resists fatigue due to vibration or thermal stresses 

is the same as for Uscolite pipe by elimination of stress concentration at thread roots. 


Mechanical Goods Division 
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GET SQUARE D SAFETY SWITCHES AND BENEFIT 


FROM THE NEW N EMA 
STANDARDS 








NEMA standards are adopted in the public interest 
and are designed to eliminate misunderstandings between the 
manufacturer and the purchaser, as well as to assist the pur- 
chaser in selecting and obtaining the proper product for his 
particular need. 
Square D's quick change to the new standards gives you 
the performance and safety which NEMA standards assure. 


Square D Safety Switches cost no more 
—why settle for less? 


HEAVY DUTY NORMAL DUTY LIGHT DUTY 


DESCRIPTION New formerly Types H, S, or formerly Types O or G 


Rating-Ampere wW—600 30— 1200 
Voltage 250 of 600V AC, DC 250 of 600V AC, OC 


NEMA 12 industrial Use 





(Gasketed) 
NEMA 445+ Water-tight & 
Enclosure Oust-tight 
NEMA 7 « Explosion-resisting 
Class |—Group D 
NEMA 9 - Explosion-resisting 


NEMA 1. General Purpose NEMA 1 + General Purpose 
NEMA 3R «+ Raintight NEMA 3R « Raintight 





Horsepower NEC Fuse Ratings NEC Fuse Rating 
Rating Dual-Element Fuse Ratings Dual-Element Fuse Ratings NEC Fuse Rating 


Operating Quick-Make, Quick-Breek Quick-Make, Quick-Break Positive Make, Positive Break 
Mechanism Independent of Handle Independent of Handle Spring Assisted 


c interlocked & Padiock interlocked & Padlock 
ove Attachment Attachment 








Padiock Attachment 





Plating—Current ” 
Parts Extra-Heavy Sliver Silver 





Maximum Endurance 
Endurance Far Exceeds UL Standards 


NOW...EC&M probucts ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 


Exceeds UL Standards Meets UL Standards 
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Lord Kelvin said it in 1883— 


“,..-when you can measure what you are speaking about, 


9 


and express it in numbers, you know something about it...’ 


moisture ........ 


dependent upon your interest and industry. You need 
to get rid of moisture to keep a process percolating, or 
add it to promote another. But in most cases, you need 
to know when moisture is present and how much, 


Moisture in air and gases causes definite phenomena, 
which suggest methods of measuring amounts of mois- 
ture present. These physical facts, and their relation- 
ship, have been the subject of extensive research by 
Elmer R. Queer and E, R. McLaughlin of State College, 
Pa., consultants to Pittsburgh Lectrodryer Company. 


Their findings and recommendations are reported in 
the new book, The Measurement of Water Vapor in Air 
and Other Gases—one of a series. You may have a copy. 


Lectrodryers* offer a dependable, economical means 
of removing unwanted moisture from air, gases and 
organic liquids. Proved in thousands of plants all over 
the world, they range in size from tiny laboratory 
models to giant wind tunnel driers, They work at 
atmospheric pressure up to 6,000 psi. Lectrodryer 
engineers can call on many years of Drying experi- 
ence to help you solve moisture problems. Pittsburgh 
Lectrodryer Division, McGraw-Edison Company, 
303 32nd Street, Pittsburgh 30, Pennsylvania. 


in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


Lectrodryer 


"REGISTERED TRADEMARK U & PAT OFF 
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MORE THAN THE LUBRICATION LEADER... 


ALE MOVIE, 


YOUR ONE DEPENDABLE SOURCE FOR 
ALL THESE VITAL PRODUCTS: 


O Lubrication Equipment 
® Spray Pump Equipment 
© Hydraulic Hose, Couplings 


. with nation-wide service and training 
programs to back up the products! 


7 toed 


joes 


LN 


ill a ¢ i 
14 


iy 


Alemite is the only single source 
for all these famous products: 
Cut Lubrication Costs up to 64%! Alemite offers the P : 
widest choice of lubrication fittings on the market —time- 
saving pumps and guns for handling of lubricants —fully 
automatic airborne mist lubrications systems—centralized Oo i L - M I S T 
systems for both oil and grease. 


Automatic Airborne 
Lubrication System 


Apply Materials 30% Faster!—If you use any material Centralized A , gen 
that is received in a drum—paint, putty, caulking, even Lubrication Systems Accumati¢ 
food products... Alemite can pump direct from the drum 


to point of application for spraying, extruding, transfer- 
ing, packaging! re deb all Hydraulic 
Lubrication Fittings 


Protect Hydraulic Systems!—Alemite offers a complete 

line of non-skive, reusable high pressure hose and cou- 

plings for any hydraulic system. Barrel Pumps " " 
And Alemite backs up these products with service for Oil and Grease POWERHOUSE 

points from coast to coast—with free training programs 

—— — that will save money for STEWART , SPEEA Manval and Power 

teense: tues, 5 ales al Operated Pumps and Guns 


For free catalogs and complete information, write Alemite, 
Dept. J-87, 1850 Diversey Parkway, Chicago 14, Ill. 


ALEMITE. 


REG. U. 5. PAT. OFF SURGEPRUF Hydraulic Hose 


Division of STEWART-WARNER CORPORATION and Couplings 


Spray Pump Equipment 





in any corner ot the plant... 


OPEN TANKS 

















AGITATED TANKS 


CLOSED TANKS 


Product 


Condensate 














JACKETED 
TANKS 











PLATECOIL cuts heating and cooling costs 


You achieve “custom” perfor- 
mance from standard units when 
you replace old-fashioned pipe 
coils with Tranter Platecoil, 

Available in many sizes, Plate- 
coil consists of two embossed 
sheets of metal, welded to- 
gether to form channels for 
passage of heating or cooling 
media. This construction gives 
the units more heat transfer 
capacity than pipe coils and 


permits space and weight sav- 
ings of up to 50% compared 
with pipe coils. So Platecoil 
can be used anywhere you use 
pipe coil — and in many places 
+ pipe coil is too bulky 
and too complicated. 

Standard Platecoil units solve 
most problems, but special 
units (curved, embossed on one 
side only, special finishes) can 
be abel on special order, 
Cold rolled and stainless steel 
units are available from, stock, 
and on special order, units can 
be made from Carpenter 20, 


Monel, Hastelloy B, Hastelloy 
C and Nickel. 

Investigate Platecoil for your 
use today. Send for Bulletin 
P-61 for complete information 
on Platecoil installations and 
its money-saving advantages, 


i 4 : 
PLATECOIL ...... 
TRANTER MFG., inc. LANSING 4, MICH. 


You'll find our catalog in Sweet's Plant Engineering File 
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Continuing research has made LX-685 
NEVILLE’S most versatile resin 


In the few short years since it was introduced, Neville LX-685 has 
been employed with evident success in the preparation of an ever 
expanding group of products. A partial list of the uses for this 
versatile resin is on the right. If one of these applications is related 
to your product line, and you are not using LX-685, it might well 
pay you to write for literature or ask us for a sample. The Neville 
Technical Service Laboratory developed many of the present suc- 
cessful uses . . . perhaps it could help you too. 


Present Applications: 

Aluminum Paints, Brake Lining Compounds, Concrete Curing 
Compounds, Concrete Paints, Deck Enamels, Floor Paints, 
Gasket Stock—Oil Resistant, Gasoline and Grease-Proof 
Coatings, Gold Lacquers, Government Specification Coat- 
ings, Metal Coatings, Paper and Hardboard Impregnants, 
Pipe Coatings, Porch Enamels, Primers, Printing Inks, Shoe 
Soles— Cork Filled, Shoe Sole Compounds—GR-5, Slab Sole 
Stock, Traffic Paints 


Neville Chemical Company « Pittsburgh 25, Pa. 


Please send information on LX-685., 


NAME 
COMPANY 
ADDRESS 


cily 
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CRUSHPROOF...LEAKPROOF...FLEXIBLE 
FOR HANDLING VOLATILES...GASES 


PRESSURES TO 200 PSI... SWIVEL FLANGE FOR EASY INSTALLATION 


Stainless steel lined metal hose for rugged flexibility . . . covered with tough rubber for 
absolute leakproof security . . . that’s Penflex Suction and Discharge Hose. It’s lighter in 
weight than any other comparable competitive hose . . . easy to handle with swivel flange 
that allows installation in any position without turning entire hose to meet bolt holes. End 
fittings are made of steel to meet specifications of refinery engineers. 

Penflex Suction and Discharge Hose has been thoroughly tested and is used by leading 
industries throughout the nation for all-purpose duty. It is proved and approved the all- 
purpose hose for oil, gasoline, solvents, corrosive chemicals and other volatiles and liquids. 
Available in sizes 2” to 12” LD. in galvanized steel, stainless steel and bronze pressure 
carrier. Write for complete details. 


PENNSYLVANIA FLEXIBLE METALLIC TUBING COMPANY 
7234 POWERS LANE, PHILADELPHIA 42, PA. 


Branch Sales Offices: Boston New York Chicago Houston Cleveland Los Angeles 
and Distributors in Principal Cities 


Indestructible 
Inherent Electro-Static 
Protection 


ee ee 


MULL 
AOUVHURUPPRROTURA ATER PAYS 


es C/G R/S Ol GS AS CRS CR / Cad US Aas C/U) Cas 
s rer ne 


FLEXIBLE TUBING, AUTOMATIC BARREL FILLERS, PNEUMATIC RIVET PASSERS, ACCESSORIES AND FITTINGS 
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(Left, A) wide bucket “‘L’”’ type wheel. (Right, B) regular type wheel for Coppus Steam Turbines 


Now... for low steam consumption — 


COPPUS TURBINES can be furnished 
with wide bucket “‘L” type wheel 


Good news for steam turbine users 
where low steam consumption is im- 
portant! 

The Coppus Type “‘L”’ Wheel is the 
answer to this problem. Larger turbine 
buckets are employed to make the most 
economical use of steam. 

In every respect the Coppus Turbine 
offers the top-quality features and ad- 
vantages that have made the Coppus 
line outstanding for efficiency and econ- 
omy. For example: 

@ Turbines rated close to your exact hp 
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requirements, from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 

@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 

@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. 

@ Optional carbon ring packing glands. 


Coppus Steam Turbines ranging from 
150 hp down to fractional, in 6 frame 
sizes, make turbine dollars go 
farther. Send for Bulletin 135 on 
Coppus Turbine. 


COPPUS 
ENGINEERING 
CORPORATION 
228 Park Avenue 

Worcester 2, Mass. 
Sales offices in 
THOMAS’ 
REGISTER 
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for every temperature trom 
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See how you save { 


INVENTORIES SIMPLIFIED—only one type of 
insulation to stock, 


EASIEST TO APPLY~—standard methods, regular’ 
tools; cuts quickly without shattering or end-break- 
age. Refractory-coated smooth surface. 


RESISTS IMPACT—virtually impervious to shock 
and vibration, Built to stay strong indefinitely. 


WITHSTANDS MOISTURE, FUMES—insulating 
capacity is unchanged by long exposure to various 
chemical fumes. Submerged in water for weeks, it 
dries good as new. 


POSITIVE HEAT-LOSS PROTECTION — No 
shrinkage; calcination and dehydration practically 
eliminated, 


LOW THERMAL CONDUCTIVITY—means high 
insulating efficiency. 


HEAT-TIGHT JOINTS—the fibrous nature of Uni- 
bestos leads to interlacing between sections for 
effective heat-sealing of joints. 


SINGLE-LAYER APPLICATION—tests prove less 
heat loss with single-layer UNIBESTOS than with 
other double-layer insulations. 


HOW THICK SHOULD PIPE INSULATION BE? 


Ask for UNARCO'S free 40-page Booklet F76-312 with exclusive 
“J" Factor Tables for easy, scientific thickness selection ac- 
cording to cost of fuel, hours of operation, life expectancy of 
installation, pipe size, temperature, and cost of insulating. 





There's nothing like UNIBESTOS 
If you're not using UNIBEsTos now, it’s time to take 
a new look at pipe insulation, Costs come down all 
along the line with this all-purpose, long-lasting 
protection. 

Unisestos is quickly adapted for flanges, valves, 
fittings—needs no canvas cover, no additional pro- 
tection within buildings. Shrinkage is negligible, 
even at 1200°, and it may be removed and re-used 
time after time without damage or loss of efficiency. 

Long the world’s largest selling high-temperature 
pipe insulation, today’s UNisestos is the one all- 
temperature pipe insulation. It costs no more, and 
only one insulation need be stocked on the job. 

Small and thin or big and thick, sizes to 44” O.D. 
Made from long-fibered Amosite asbestos. UNiBESTOS 
assures outstanding economy, whatever the service 
or temperature. 


UNION ASBESTOS AND RUBBER COMPANY 
1111 West Perry Street, Bloomington, Illinois 
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ANOTHER EXPRESSION OF 


Oi iranran Orerniticonres 


New Ethylene and Ethanol 


Facilities, British Hydrocarbon C . ? : , . ° ° . ‘ 
Alient confidence in Stone & Webster Engineering Corporation 


Chemicals Limited. 
is expressed in these new Ethylene and Ethanol Plants at 
Grangemouth, Scotland. 

Stone & Webster Engineering Corporation and its affiliate, 
E. B. Badger & Sons Limited, designed and constructed these new 
facilities which doubled the Ethylene and Ethanol production 
capacity of British Hydrocarbon Chemicals Limited. 

Having been responsible for the highly satisfactory original 
Ethylene and Ethanol facilities, the same team has completed or is cur- 
rently executing other projects at this site including plants to produce 
Isopropyl Alcohol, Tetramer, Detergent Alkylate and Polyethylene. 

The skills and experience which have won such lasting client 
confidence are at your disposal. Write or call the Stone & Webster 


Engineering Corporation office nearest you. 


STONE & WEBSTER ENGINEERING CORPORATION 


AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


New York Boston Chicago Pittsburgh Houston Los Angeles San Francisco Seattle Toronto 
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Let’s look at a typical control loop of the 
‘American-Microsen’ ELECTRONIC PROCESS CONTROL SYSTEM 


This all-electronic de system of miniature-type units 


a 
2) 


cl 


demonstrate 
stem 


ures the instrument engineer of 1) better control; 
greater flexibility; 3) lower initial costs; 4) low- 
operating costs. The typical control loop above 
the simplicity and functions of the 


1. Transmitter. ‘American-Microsen’ transmitters are 
used for measuring pressure, temperature, differential 
yressure, liquid level, flow, and other process variables 
The “Microsen"” balance creates a stable de signal for 
long distance transmission. Transmitters have no bear- 
ing pivots or linkages assuring sensitivity and re- 
weutability of measurement. Small size is made possible 
by printed circuitry and miniaturized components. The 
unit can be installed on meter piping, pipe pedestal or 
vertical surface 


2. Controller. A single unit combines all functions of 
measuring and recording or indicating the input signal 
producing the control signal; and allowing manual 
automatic process operation, Separate plug-in chassis 
provides the following functions: A. Records or indi 
cates proce variable. Strip or card chart recorder 
chassis available. B. Produces proportional, reset and 
rate control actions to regulate the variable. All control 


ettings ure calibrated, C, Permits switching to manual 


operation during start-up or emergency conditions, with 
true “bumpless” transfer from manual to automatic 
control 

Transistorized design increases reliability and service 
life. Miniaturization and consolidation of control func- 
tions reduces panel cost and wiring expense 


3. Electro-Hydraulic Control Valve Operator. A power 
unit with position feedback that operates slip-stem con- 
trol valves. No compressed air is needed. Mountable on 
standard yokes supplied with conventional slip-stem 
control valves with bodies of single or double-seated 
construction, with V-port, parabolic, needle and equal 
percentage plugs, including valves of 4” stroke, and force 
available up to 3,250 Ibs 

Where required, the American-Microsen Electro-Pneu- 
matic Valve Positioner or the Electro-Pneumatic Trans- 
ducer can be supplied. 


In automating your processes for higher product 
quality and greater operating economy, you want 
the better control and simplified servicing provided 
by the American-Microsen Electronic Process Con- 
trol System. We invite you to meet with one of our 
sales engineers to determine the best equipment for 
your service. Write for literature. 


MANNING, MAXWELL & MOORE, INC. 


MAKWELL 


INDUSTRIAL CONTROLS DIVISION - STRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTROL 





CORROSION RATE 
Less than .0002 inches per year 
in boiling, concentrated 
hydrochloric acid. 





MORE...in 
corrosion resistance 


to either acids or 


caustics...with 


World's First Commercial Zirconium Reaction Tank — another 
first with ZIRCONIUM by The CARBORUNDUM METALS Company, 
Reaction Tank manufactured by The Pfaudler Company, 


ZIRCONIUM 


ZIRCONIUM GIVES YOU greater corrosion versatility than any other 
commercial metal. Reaction Tanks made of ZIRCONIUM, for example, provide resistance 


against strong mineral acids and strong caustics or organic compounds. Two-way 


resistance to corrosion not only gives added protection against contamination but it now 


permits an interchanging of ba 
ZIRCONIUM Valves, tanks, filter 


sic Components in chemical processing equipment 


presses Of pumps can be interchanged as 


desired for service in either strong acids or alkalis. 


For turther information on the many corrosion-resistant benefits of ZIRCONIUM, write 
to The CARBORUNDUM METALS Company. Ask to be placed on the mailing list of “More ZR Facts”, 


the ZIRCONIUM industry's first continuing source of technical information, 


The CARBORUNDUM METALS Company 
Akron, New York 
Division of THE CARBORUNDUM COMPANY 
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Production Pioneer of ZIRCONIUM 





3 


Danger rn nssiee RONG Dike. “8 *, 


. are oe, Which is the best 


clusive Shave-off which 

harresses double-eddy 

currents and puts them to dust collection system 2? 
work, large diameter de- 

sign which eliminates 


bridging and clogging. ‘ . : : ’ 
Five factors influence the choice of a dust collection system: 


Bucll “SE” Electric Pre- dust characteristics, gas characteristics, efficiency required, 
cipitator delivers extra installation and operation costs, and limitations of space or draft 
collection efficiency 
through use of unique 
high emission, selftension- extra efficiency. A booklet, “The Collection and Recovery of 
ing Spiralectrodes and ex- F Fa - ri 

clusive Continuous Cycle Industrial Dusts”, provides valuable, 


Rapping. AD specific details. Just write Dept. 12-H, 


loss. In every installation, exclusive Buell features provide 


a eee ee es Buell Engineering Company, Inc., 
Cyclone-Precipitator 70 Pine Street, New York 5, New York 
Systems combine exclu 
sive Buell features for 
extra efficiency where ex- 
tremely high performance 
standards must be met. 


Experts at de livering Extra Efficiency in DUST COLLECTION SYSTEMS 
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ALAMITOS BAY MARINA BASIN #1, built by the City of Long Beach, 


Calif; S. E. Vickers, city manager; J. D. Gilkerson, city engineer; B. E, McCune, 


deputy city engineer; Thomas G. Marchese, project engineer. Engineers: Moffatt & Nichol Inc., Long Beach. Electrical contractor: Ets-Hokin & Galvan, 


Wilmington, Calif. Everdur Conduit furnished by General Electric Suppl 


y Company, Long Beach, Calif 


Over two miles of Everdur Conduit guards electric service 
at new Long Beach, Calif., marina unit, serving 342 boats 


EVERDUR ELECTRICAL CONDUIT is installed under floating docks, only 
inches above the water. Plug-in electrical outlets are located at lockers 
by each slip and on lighting standards. Below: Everdur Electrical Conduit 
is available in two wall thicknesses —R. C. and E. M. T 


nN 


CORROSION RESISTANT STRONG 
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The City of Long Beach, Calif., is in the process of 
transforming its Alamitos Bay area from tide fats and a 
massive mosquito factory into one of the finest small 
boat harbors in the world. 


The first boat basin and marina unit, which can accom- 
modate 342 boats, is now complete, The floating docks 
are well lighted and at each slip, boat owners have 
plug-in electric service and a fresh water tap. All elec 
trical wiring from the shore out is protected by Everdur' 
Electrical Conduit — well over 11,000 feet, ranging from 


'y” nominal size to 3’. In addition, all fittings and boxes 


are of Everdur 


Ana 


conda’s copper-silicon alloys—never rusts and offers high 


Everdur Electrical Conduit — made from one of 
resistance to other types of corrosion. It provides de 
pendable year-after-year protection wherever water and 
corrosive atmospheres are a problem — or where conduit 
must be buried or embedded in concrete. Everdur is also 


tough — it stands up under movement and vibration 


write: The American Brass 
N. Y 


New Toronto 


For detailed information 


~ 


Company, Buffalo Division, Buffalo 5 In Canada 


Ontario 


“ 


Anaconda American Brass Ltd 


ELECTRICAL CONDUIT 


im 


f* 
i“ 


a ANACOND 


made by The American Brass Company 


product 


NONMAGNETIC WORKABLE WELDABLE 
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On left, Clarage Multitherm supplying conditioned air to the In foreground, Multitherm supplying make-up air exhausted 
electrophoresis balance room. Exhaust fans in background. by laboratory hoods. 


One of the most modern of its type, this 
virtually window-lined building at Radnor, 


Pennsylvania serves Wyeth Laboratories, Inc. 


As for so many other notable installations, 
Clarage equipment was chosen for the air 
be i _ T HV f lyi ir to dini d office interior. 
handling and conditioning — Clarage Type a ee ee a eee 


NH and Type HV system fans, Multitherm 


air conditioning units, Ready Unit ventilat- 


ing sets, (> ARCHITECT: 


Skidmore, Owings & Merrill — New York City. 





Clarage equipment has a long-standing . ENGINEER: 


. Seelye, Stevenson, Value & Knecht—New York City. 
reputation for doing the job quietly, econom- sities ect sa ee a 





: GENERAL CONTRACTOR: 
ically, and dependably in buildings of all 


George A. Fuller Co. — New York Cityy” 
types, all sizes. Make sure your investment MECHANICAL CONTRACTOR: 


W. M. Anderson Co. — Philadelphia, Pa. 
. 


Pa 








in air handling and conditioning is a profit- 


able one by choosing Clarage quality. J a x 
we 











‘ 


CLARAGE FAN COMPANY Kaldmazod, Mich. 


. - » dependable equipment for making air ‘your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Litd., 4285 Richelieu St., Montreal 
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From 2%-gallon pails to 55-gallon drums — including stainless — U.S. Steel offers the widest 
industrial container selection of all. Chances are there’s a container here that’s best for your 
needs. Your U.S. Steel representative will be glad to help you select the right one. 


Profit from all 5 of these U.S. Steel extras, too: 


Eye-catching containers — your containers not only ship your product, but advertise 


it, too — when color-decorated by U. S. Steel. 
UNITED STATES STEEL PRODUCTS 


Best rust protection—there’s more zinc phosphate on every USS rust-inhibited container. 
Prompt container delivery — «a 7-point factory system gives you next-door service OIVIStION 
UNITED STATES STEEL CORPORATION 


anywhere — any time. 
Personalized container service — your U.S. Steel salesman makes it his business 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y 


to understand yours — to help you get the right containers for your needs. Los Angeles and Alameda, Calif. * Port Arthur, Texas 


Longer container life — extra zinc phosphate gives your containers a safer, longer Chicago, Ill. * New Orleans, La. * Sharon, Pa. * Camden, N. J 


- USS STEEL DRUMS © 


Uw ¢§:3 2 BD S$ TAT ES | i oe 
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dont 
waste 
steam 


Nicholson steam traps have a powerful, intermittent 
valve action which closes the valve completely. 
Hardened stainless steel valve and seat are lapped 
and mated—there’s no steam waste, no dribbling. 
And that’s not all. With just one thermostatically- 
operated moving part, there’s nothing to get out of 
order, nothing to go wrong. Nicholson means con- 
tinuous and low-cost operation of your steam-using 


equipment . . . no downtime from trap failure. 





¢ high air-venting capacity... for faster warmup of 


equipment. 
¢ small and lightweight... easy to pipe and support. 


¢ each unit steam-tested before shipment. 


So, to get a trap that avoids waste, saves money, 
specify Nicholson. W. H. NICHOLSON AND COMPANY, 
14 OREGON Sr., WILKES-BARRE, Pa. Sales and Engi- 


neering offices in 98 principal cities. 


Write for \ 
\ 


Bulletin 1055 


of Wilkes-Barre 
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DARCC 


CHEMICALS DIVISION, ATLAS POWDER COMPANY, WILMINGTON 99, DELAWARE + Atlas Powder Company, Canada, lid., Brantford, Ontario, Canede 
































PREVENT HAZE? TAKE OUT TRACE IMPURITIES? 


Try adsorption by Darco’ Activated Carbon 


In pharmaceuticals, chemicals, food prod- larly effective against low-level concen 


ucts, in the purifying of such things as trations 


plasticizers, solvents, alcohols, vegetable 
Whether in the removal of color, odor, 


difficult trace impurities or the prevention 


of haze, it may be that our long experience 


oils, fats and waxes, adsorption by Darco 
activated carbon may be the only practical 
way to remove residual impurities. Versa- 
tile Darco has an impressive record of 
efficiency and economy in a wide variety of 
applications and has proved to be particu- —and see? 


in applying adsorption will help you with 


your particular problem. Why not call us 





CHEMICAL ENGINEERING—August 1957 








“BUFFALO” RESIN-BONDED 
FIBER GLASS FUME FANS 


These new fans further broaden the selection of “Buffalo” 
exhausters for the chemical industries, and offer advantages 


of versatility, lighter weight, reasonable cost and reliability. 





The new Type “FG” offers excellent chemical resistance to 
a wide variety of acids, salts, gases, organic materials and 
other corrosives. It is suitable for temperature applications up 


to 225 °F. 


The fan housing is entirely of resin-bonded fiber glass, with 





stainless steel studs molded-in for attachment to the bearing 
stand. The rotor is a carefully balanced steel wheel with all 


exposed parts encased in thick fiber glass. In standard capaci- 











ties up to 34,000 cfm at pressures to 


10” static. Write for Bulletin FI-511 





for all details, includ- 
ing chemical resist- 
ance table and 

“Q” Factor* 
construc. 


tion details. 


won't support combustion 











*The “Q” Factor the built-in Quality 
which provides trouble-free satisfaction 
and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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EGG FRIES rapidly on 
CARBOFRAX super 





refractory brick in 
demonstration of this 
material’s exception- | 
al heat conductivity. i 
‘ oa tre x 
id ae ny 





_ 


WET: 4 
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Refractories for high heat conductivity 


At 2200°F, CARBOFRAX”™ silicon carbide brick transmit 109 encountered. These are but a few of the conditions successfully 
BTU/hr., sq. ft. and “F/in. of thickness. That is roughly 11 met by super refractories pioneered by Carborundum. Among 
times the heat conductivity of fireclay and about 70% that them, you are almost certain to find answers to your refractory 
of chrome-nickel steels. This conductivity becomes particularly and high-temperature problems. For help, fill in and mail 
valuable at the higher temperatures which these refractories this coupon 

alone can withstand (up to 3000°F without deformation; under 
certain conditions even higher ). For example, there is increas 
ing use of CARBOFRAX radiant tubes, muffles, retorts, and other — a ae oe oe oe = = MAIL THIS COUPON TODAY- = = oe 


structures which may operate at temperatures beyond the limi 
Refractories Division, 
The Carborundum Company, Perth Amboy, N. J., Dept. H87 


tations of metals 


Seldom, however, are refractories called upon to provide heat 


conductivity alone. They must also be able to resist corrosion, Please send me 


Forthcoming issue of Refractories Magazine 


spalling, cracking, heat shock and abrasion. Ability to carry 


heavy loads at high temperatures is another requirement often Bulletin on Properties of Carborundum’s Super Refractories 


Here is a description of my high temperature problem 


Name 
Company 


CARBORUNDUM 


Registered Trade Mark Street 


City 


! 

| 

| 

| 

| 

| 

| 

| 

| Cc hel 
{ an you help me? 
| 

| 

| 

| 

! 

I 

| 





@ Resin-in-pulp (R.LP.) ion exchange equip- 
ment at Uranium Reduction Co., Moab, Utah. 
Large wire baskets containing Permutit SKB 
ion-exchange resin beads jog up and down in 
tanks of acid leach liquor. 


Uranium Reduction Co. boosts output 
with Permutif SKB resin 


@ Uranium Reduction’s mill is built 
around the R.LP. process, and thei: 
engineers constantly look for better ion 


ox hange resis 


After Uranium Reduction started using 
Permutit SKB resin, they reported 
higher plant output ,.. with no notice 
able loss in uranium recovery. 


Permutit SKB is used in a number of 
R.L.P. mills for these same reasons, It 
was developed especially for R.L.P. 
uranium extraction. It disperses well 
preventing “blinding” of the baskets 
and improving resin-pulp contact. Its 


unique chemical structure gives it fast 
loading for high uranium recovery, 
high capacity and fast elution. This re 
ults in extremely high concentrations 
of recovered uranium particularly in 
nitrate elution systems. It also means 
low precipitation costs and a high pu 


rity uranium, 


Permutit SK (finer mesh than SKB) 
offers the same chemical advantages 
when used for uranium extraction in 
conventional ion-exchange columns, 


We'll supply full details and samples 
to help you evaluate Permutit SK, SKB 


August 1957 


or other Permutit ion exchange resins 
for your requirements. Write: The 
Permutit Company, Dept. CE-8, 330 
West 42nd St., New York 36, New 
York or The Permutit Company of 
Canada, Ltd., Toronto 1, Ontario. 


PERMUTIT. 


rhymes with “compute it’ 


ION EXCHANGE for Water Conditioning 
Chemical Processing « Industrial Waste Treatment 


ABD b- ’ + aes 
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resa iO, 
that 


THE NEW 


ALLIS.CHALMERS 


MODEL FT-100 


with EXTRA POWER 
PERFORMANCE 
RUGGEDNESS 


» is built by Allis-Chal- 
mers miemecihesine. for lift truck service. This large (230- 
cu in. displacement) engine provides high torque at 
normal engine speeds, gives the truck power enough to 
carry a full load up a 25-percent grade. User records 
show Allis-Chalmers industrial engines not only out- 
perform others, but operate many hours longer before 
overhaul. Available in diesel, gasoline or LP gas. 
25% 
F1-10° 20% 


_ Tauck 2 A_ —+15% PERCENT 
10% OF GRADE 


5% 





aS 
unis cHae® 








The FT-100 has the 
extra weight, traction and operator controls for superior 
performance. Its added weight is well placed to provide 
stability for heavy loads and high lifts. Excellent trac- 
tion means extra usefulness, ability to work under 
adverse conditions. Controls are simple and positioned 
much like those in a car for easy handling. This new 
truck has standard ITA “shaft-type” fork mounting 


DOO-Ib lift truck 
hi for the job! 


ee  e—=Eess 4 


fi 


Outside turning radius: 100 in. 


Over-all height: 83 in.; 
stacking height: 110 in. with standard mast 


Width: 52 in.; length (less forks): 107‘ in. 


which permits using a wide range of attachments. 

Power steering and power shift transmission are avail- 
able as extra equipment. 

Welded construction 
assures complete alignment of parts for reduced main- 
tenance and longer truck life. New roller-mounted “extra 
lift” mast provides up to 19 percent higher lift without 
increasing the over-all lowered height. 

The FT-100 has quality construction and functional 
design that includes unusual accessibility for service and 
maintenance. Let your Allis-Chalmers material handling 
dealer tell you more about this 10,000-lb lift truck that’s 
right for the job. Send for Bulletin BU-334A. 


ALLIS-CHALMERS, MATERIAL HANDLING DEPT., BUDA DIVISION, MILWAUKEE 1, WISCONSIN 


8H-53 
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HOW TO IMPROVE 





Kichardsen, Bagging Scales 


give faster speeds with closer accuracies 


Efficient and reliable bagging scales 
are the answer to today’s need for 
faster production and lower per unit 
cost. Richardson Scales meet these re- 
quirements, And you avoid inaccura- 
cies of underweights and overweights 
even at high bagging speeds. With over 
55 years of experience in materials 
handling by weight, Richardson pro- 
duces the highest quality bagging scales 


to provide stepped-up operations at 
lowest over-all cost. Simplicity of de- 
sign and sturdiness of construction as- 
sure long life and dependability. 
Richardson Bagging Scales are avail- 
able in many models for many types 
of materials handling in bagging ranges 
of 25-250 Ibs. The E-50 illustrated is 
extremely versatile in bagging most 
types of materials at speeds up to 


YOUR BAGGING PRODUCTION 


twelve 100-lb. bags per minute and 
within an average accuracy of + 1 to 
2 oz. or better. Special scales for flour, 
sugar, rice, feed and chemicals are 
available. Low cost automatic propor- 
tioning systems and engineering serv- 
ice are Richardson specialties. Write 
today for details on Richardson Bag- 
ging Scales for the Food and Chemical 
Industries. 


@ +07 


RICHARDSON SCALE COMPANY, CLIFTON, NEW JERSEY 
Atlanta * Boston * Buffalo * Chicago * Cincinnati * Detroit * Houston * Memphis * Minneapolis 


New York 


* Omaha * Philadelphia * Pittsburgh * San Francisco * Wichita * Montreal 


Toronto * Havana * Mexico City * San Juan * Geneva, Switzerland * Nottingham, England 
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help plastics molder 


Standard men and STANOIL 
Industrial Oil aid General Machine & 
Tool Works in getting top 


performance from injection molders. 


General Machine & Tool Works, Walled Lake, 
Michigan, has had 12 years’ experience with 
Sranoit Industrial Oil and Standard Oil Company 
technical service. The experience has been re- 
warding. Plastic injection molding machines, 
equipped with Stanort Industrial Oil 12 years ago, 
are still using this same hydraulic fluid. The equip- 
ment operates with minimum servicing attention, 
and only minimum make-up oil is required. 














A Standard Oil industrial lubrication specialist, 
L. H. Walker, began working with General Ma- 
chine management in 1945, after competitive oils 
had been tried. Machines were converted to 
Sranort, and Lyman Walker initiated regular 
six-month checks on the performance of the oil. 
In addition, he helped plant management install 
a portable filtering system so that the oil could be 
filtered completely about every two months. 


The Kovacs brothers, Andrew and George, found- 
ers of General Machine & Tool, are more than 
just operators of an injection molding business. 
They are designers of equipment as well. So part 
of the technical service Lyman Walker provided 
the Kovacs was engineering information about 
lubricants and lubrication procedure. Men who 
have succeded Lyman Walker in serving this plant 
continue to keep the Kovacs up-to-date. , 


Today, 15 plastic injection molding machines are 
operating at General Machine & Tool Works. All 
use STanort Industrial Oil. Included in this list of 
equipment is the giant Watson-Stillman 400-ounce 
injection molder—the world’s largest. A 300-ounce 
machine is likewise getting top performance from 
Sranoit Industrial Oil. 


Get facts about Stanom Industrial Oil and get 
this kind of technical service as well. Call the 
Standard Oil office near you in any of the 15 
Midwest and Rocky Mountain, states. Or write 
Standard Oil Company, 910 South Michigan Ave- 


nue, Chicago 80, Illinois. 


Quick facts about 
STANOIL Industrial Oil 


e Antioxidant gives oil resistance to chemical change, 
minimizes deposits. 

s Inhibitor ‘plates out’ on metal surfaces, prevents 
corrosion. 

s Refined to eliminate emulsion problems. Contains 
additive to minimize foaming. 

» Low pour point. Flows freely from cold start. Needs 
no warm-up. 

e High viscosity index. Resists temperature change. 


A STANDARD OIL product and technical service 
































George Kovacs and plant superintendent 
check refrigerator door liner, world’s larg- 
est individual molded part. Many special 
features of the 400-ounce plastics machine 
were designed by Kovacs brothers, owners 
of General Machine & Tool Works, 


Walter Spain, Standard Oil industrial 
lubrication specialist, goes over STANOIL 
literature with plant superintendent, Owen 
Pierce, and General Machine & Tool Works 
president, George Kovacs. Supplying lubri- 
cation information and technical service to 
customers, is something for which Walt 
Spain is well qualified. He has been doing 
such work for 23 years. Walt got his engi 
neering training at Virginia Polytechnic 
Institute. He has also completed the 


Standard Oil Sales Engineering School, 





















Nicke! protects purity of vegetable oils during 
Southern 


deodorization in these 


tills, Diagram shows 


general arrangement and 


Oils, Ltd. 






































where nickel is used in the units. Fabricator: 
Rose, Downs & Thompson, Ltd., Hull, Eng- 
land. Design: Girdler Corporation of America. 


Processed in nickel, foods and 
other organics stay fresh longer 


One of the most baffling problems in 
converting and purifying vegetable oils 
for human consumption is presented 
hy the equipment itself, 

Even minor corrosion of this equip- 
ment may build up metallic concentra- 
tions in the product sufficient to create 
new threats to purity. High process 
lemperatures amplify the danger. 

The harm shows up in storage. Early 
rancidity, Undesirable color changes. 

Processing in nickel equipment 

provides double protection 
Nickel acts in 
trouble of this kind. 

1. Nickel resists corrosion by 


two ways to prevent 


fatty 


acids and other corrosives in 
vegetable oils and many foods... 
even at elevated process tempera- 
tures. With nickel, metallic con- 
centrations usually stay far belou 
the harmful level. 

2. Nickel doesn’t promote rancidity 
and color changes. It’s non-toxic, 


too. 


Southern Oils, Ltd. (Manchester, Eng- 
land) is one of many companies that 
takes advantage of these properties to 
insure high product purity. In their 
vegetable oil deodorizing stills, for ex- 
ample, (see photo and drawing) tray 
sides are nickel-clad steel plate, tray 


a an , 
inco. Nickel —for purity 


feaot mate 
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base and heating coils pure nickel. So 
are many of the auxiliary fittings... 
tray tops, liquid level probes, ete. 

Despite process temperatures that 
run as high as 475-480°F., Southern 
Oils’ storage experience with the prod- 
uct has been excellent. 

To learn what many food processors 
are doing to solve their corrosion and 
purity problems, send for a copy of 
Inco’s Technical Bulletin T-28. It's 
yours for the asking. And if you have a 
specific question, why not jot it down? 
We'll do our best to help you. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 
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Now! a flow meter 


with no flow 


restrictions! 


®@ Adds no pressure drop 
nothing inside pipe to interfere 
with fluid flow. 

® Measures fluid velocity directly. 

@ Overall accuracy better than 
1% of range over entire scale. 

®@ Uniform flow scale. 

@ Full accuracy sustained even on 
liquids other meters can't handle: 
viscous, corrosive, or pulpy 
even sand-water slurries. 

@ Easy range change — either by 
Multi-Point Switch or range coil 
replacement, as preferred. 


© 1” to 8” sizes standard — larger 
sizes as required. 





Fy 


ks, 
yl 


FOXBORO 
MAGNETIC 
4 / FLOW METER 





This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
hts dhiniinieen Sticineattn dine Sinaits anaatiia line like any equivalent length of pipe — no seals, purges, meter 
on the same principle as a power generator. runs, or straightening vanes required. Connects by 2-conductor cable 
= waguene Saya to memianans feege to remote Dynalog Electronic Flow Recorder 
a standard pipe section (B) of stainless steel E : ae 7 
or other non-magnetic material. This pipe Maintenance is practically eliminated, There are no pressure taps 
coctien te Hned wih Relv'® os oiies mane to become plugged or frozen, no working parts to foul. 
ing material. Liquid passing through pipe P . 
acts as moving conductor, generating an Foxboro Magnetic Flow Meters are already in use on such widely 
electric voltage which varies in proportion different liquids as beer, sand-and-water, rosin size, rock-and-acid 
to liquid’s average velocity. Flush electrodes l . d hi hl 1 id det t. Fi d t h 
(C) in pipe wall “pick up” this voltage which slurry, viscose, and highly corrosive liquid detergent. Find out how 
is recorded in desired flow units by Dynalog this precise, troublefree flow meter can help your processing. Write 


Electronic Recorder or Controller for complete details. 











SIMPLE, TROUBLEFREE, OPERATION 


THE FOXBORO COMPANY, 368 NEPONSET AVENUE, FOXBORO, MASS., U.S.A. 


Foremost in 
OXBOR FLOW METERING 


FACTORIES IN THE UNITED STATE S, CANADA, AND ENGLAND 
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Cutaway view shows how corrosive liquids are prevented from touching metal in saran lined pipe and fitting. 


You can see why saran lined pipe is so corrosion resistant! 


It’s steel pipe lined with durable saran . . . acids, alkalies can’t harm it 


Corrosive liquids won't harm this pipe, its fittings or its 
valves. A thick, tough saran lining completely protects it 
from commonly used acids, alkalies, other corrosive liquids. 


It’s strong, too. Saran lined pipe will withstand working 
pressures up to 300 psi. Saran lined valves and fittings are 
available for working pressures of 150 and 300 psi. You can 


use the same supports you would use with ordinary steel pipe. 
Ease of fabrication will keep your installation costs down. 
Cutting and threading can be readily accomplished in the 
field with conventional hand tools or power equipment. 

For tomorrow’s protection, investigate saran lined pipe 
today. THE DOW CHEMICAL COMPANY, Midland, Michigan. 


ee eeeereeeeeeeee 


Please send me information on saran lined pipe, fittings and valves. 


SARAN LUNED PIPE COMPANY 
DEPT, SPISVIA-1 CO ee 
2415 BURDETTE AVENUE 


FERNDALE 20, MICHIGAN Address 


. Title = 


. Company — 


| —————————————s 


YOU CAN DEPEND ON 
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facts you should know 
about dryers... 





BUILDING A DRYER 
TO ANSWER 
YOUR DRYING PROBLEMS 


For over 55 years, Louisville Dryers have 
been solving industry's drying problems 
and effecting marked economies. The fol- 
lowing is intended as an introduction to 
selecting the right type of dryer. 

Q. Since my required production ca- 
pacity indicates a continuous dryer will 
give lowest drying cost, which design is 
best for my purpose? 

A. Assuming the material is in bulk 
form, arotary type dryer is best for 
your purpose. It is almost axiomatic 
that materials suited to drying in 
rotary dryers are dried at lowest over- 
all cost in that type. 

Q. If I consider a rotary dryer, should 
it use high temperature furnace gases 
or low temperature warm air to dry my 
material? 

A. This will depend on your particular 
material, for instance— 


AGENERAL / 


til) 


1. The temperature to which it can 
be heated without injury. 

2. The amount of moisture in the wet 
material. 

3. The material temperature neces- 
sary todry the material to the desired 
final moisture content. 

4. Whether or not the material will 
be contaminated by contact with 
combustion gases. 


Q. I think my material will not be 
injured by gases from an oil furnace. 
Should I use a parallel or counter cur- 
rent rotary dryer? 


A. This will depend on a number of 
considerations, such as: — 

1. Is the material flammable? 

2. How dry must the product be? 

3. Is the dried product dusty or is it 
granular with very small percentage 
of ‘‘fines?’’ 

4. Will “case hardening’”’ occur in 
high temperature atmosphere inhib- 


LOUISVILLE DRYING MACHINERY UNIT 


iting uniform and complete drying of 
large lumps and particles? 


Q. There seems to be quite a number of 
conditions affecting the selection of the 
proper dryer type. 

A. Very true. And the conditions in- 
volved are not all included in the 
above discussion by any means. 


Q. How can I be sure of making the 
proper choice? 

A. An experienced drying engineer 
knows how to evaluate the various 
conditions involved in each drying 
problem and will make a sensible 
recommendation. If advisable he will 
also recommend pilot plant tests to 
confirm his conclusions. 

Q. How can I obtain such advice? 

A. Submit your problem to General 
American. An analysis and recommen- 
dation by a LOUISVILLE engineer 
entails no obligation on your part. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 





Dryer General Sales Office: 139 So. Fourth Street, Louisville 2, Kentucky 
Eastern Sales Office: 3830 Madison Avenue, New York 17, New York 
In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario, Canada 


General Offices: 135 S. La Salle Street, Chicago 90, Illinois 
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Why do 
ASHCROFT 
DURAGAUGE 


increase 
Alumalife® Case service life ? 


Duragauge casings add extra-long service life 
to Duragauges because they’re available in three 
different materials: you can choose the case- 
material that stands up best in your application. 
You have a choice of Alumalife® — a special 
aluminum alloy; Cast Iron, rugged and durable; 
and Phenol, a tough, rigid plastic. 


Duragauge casings are dust and moistureproof. 
Chrome-plated, die-cast retaining rings keep 
the dial cover glass tightly in position and 


400 ” 600 prevent the entrance of dirt or harmful fumes. 
) 


Depending upon material, casings are Bonderized 
and the ring is Anodized and dichromate sealed 
for protection from corrosion. 


(i rf For added protection, there is the Maxisafe 

yy Duragauge casing with a solid front — a special 
design for maximum safety and ease of 
maintenance. Duragauges are easy to service 
since Duragauge casings are constructed so that 

10 (8 SUBO the entire system — socket, tube, tip, movement, 

dial and pointer—can easily be removed as a unit. 


Lifetime Duragauge cases are available for 

numerous dial sizes. You have a choice of 

Bourdon tube materials, a wide range of 

pressures, and a movement made completely of 
FOR PROMPT ASSISTANCE stainless steel or stainless steel with nylon 


in selecting the right Ash- bearings and pinion gear. 
croft Duragauges for your 
specific needs, depend on ataver Cace atari: ¢ ye 7a cucta ko 
the experience of your Whatever case material and gauge system is 
Industrial Supply Distrib- best for your needs, you can rely on the Ashcroft 
utor. He is as close as your , : : 

Duragauge for highest sustained accuracy 


telephone 
and long service life. 


Phenol Case 


in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MAKWELL A product of MANNING, MAXWELL & MOORE, INC. stratroRD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. 
‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and 
Inglewood, Calif. ““SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING 
SPECIALTIES, Muskegon, Mich. 
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GUPANZAL at Production Prices 


pass tube arrangement. 

Standard heat exchanger construction 
includes materials of carbon steel, non- 
ferrous alloy, and stainless alloys Type 304 
and Type 316, Equipment meets highest 
construction standards, including ASME 
Code and TEMA Class A. 


Struthers Wells standard stock heat ex- 
changers have secured a wide acceptance 
in the process industries. 

The illustration shows a partial view of 
units currently in stock, Equipment is 
available from stock in sizes from 20 to 300 
square feet of surface—including fixed tube 


sheet, floating head and U-tube units. 
Condensers, coolers, heaters, and re- 
boilers can be supplied in single and multi- 


Standardization of design and quantity 
production enables us to offer this equipment 
at a very reasonable cost. 


Price sheets and standard data are avail- 
able on request; please address us on your 
letterhead, 


STRUTHERS WELLS PRODUCTS 


ANY SIZE AVAILABLE FOR QUICK DELIVERY 





BOILERS for Power and Heat... High and 
Low Pressure... Water Tube... Fire Tube... 





: Plants at Warren, Pa. 
and Titusville, Pa, 
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Do you have a DUST PROBLEM? 


A 


carbon 
pust 


BARIUM 
OXIDE 


BORIc 
POWDER 


SODIUM 
SODIUM FORMATE 


CITRATE ‘ 
picALcu 

cRysTALUIne pHOSPHATE 
pus! CITRIC 
ACID 

LEAD 

STEARATE POTASSIUM 
CARBONATE 


SILICATE 
PIGMENT 


ef HLORIDE 
. lon ‘Tt 


wr 
or 
h wt <R pit 


AAF TYPE W ROTO-CLONE DOES MANY JOBS 
FOR CHEMICAL PROCESSORS 


If your operations require collection of fine dust 
particles in moderate concentrations, you've got a 
job for the AAF Type W ROTO-CLONE. 

The ingenious addition of water sprays extends 
the effectiveness of this dynamic precipitator to 
collection of the finest, lightest dust particles. 
The compact Type W ROTO-CLONE provides 
everything you need, except duct connections, in 


one complete shop-assembled package. 

The Type W requires little maintenance, uses a 
minimum of water and maintains efficiency regard- 
less of variation in air volume. It can be made of 
special metals or protected with most coatings at 
modest cost. For complete information, call your 
local American Air Filter representative or write 
direct for Bulletin 272B. 


AAF Dust Control Iinois 
Equipment Heating Specialties 


merican Ai Litter —— BETTER ies 1s ies aieiiaicie woe 


4 } COMPANY, INC. 


426 Central Avenue, Louisville 8, Kentucky 





A ‘ > ? vi t = 
American Air Filter of Canada, Led., Montreal, P. Q. Air Filters ond , fa weasten end 
Precipitators ' ' Ventilating Units 
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shipment of 
Sodium Phosphates from BLOCKSON 





TA MNO EAI tea oy 


jODIUM | rRISODIUM es 


SPHATE 
nes HOSPHAT 
P~/ RUDE NATS PHOSPHATE 





eh ne 2 ae te 
. SAME ADVANTAGES FOR 
ORDER MIXED CARLOADS OF BLOCKSON PHOSPHATES MIXED TRUCKLOAD BUYERS 
and simplify your purchasing. ONE shipment instead of many. Faster 
ONE STOP delivery. ONE collect phone call to BLOCKSON for all 
schedule changes. Carload price on each chemical. It makes sense. 





BLOCKSON CHEMICAL COMPANY ° Joliet, ill. 


Division of Olin Mathieson Chemical Corporation 


Sodium Tripolyphosphate @ Trisodium Phosphate @ Tetrasodium Pyrophosphate @ Tetrapotassium Pyrophosphate e 
Sodium Polyphos (Sodium Hexametaphosphate-Sodium Tetraphosphate) e Sodium Acid Pyrophosphate @ Trisodium 
Phosphate Chlorinated @ Disodium Phosphate e Monosodium Phosphate e Hydrofluoric Acid @ Sulfuric Acid @ Sodium 
Fluoride @ Sodium Silicofluoride @ Hygrade Fertilizer @ Teox 120 (Nonionic Surfactant) 


WAREHOUSE STOCKS AT ALL BLOCKSON DISTRIBUTORS 
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HOT or COLD 


Sola-Flex® joints are designed for 


temperature extremes 


FROM LIQUID OXYGEN at —300 F, to extremely hot 
materials at 2000 F, Sola-Flex bellows and expansion 
joints are engineered for long periods of rugged service 
under severe temperature extremes. 

In cold oxygen lines, Sola-Flex joints reliably handle 
high pressures in extended positions and the U-span 
design offers no internal pockets to conceal dangerous 
contaminants. In high temperature applications, Sola- 


Sola-Flex Bellows and Expansion Joints for industry 
are designed and manufactured by Solar Aircraft Company 


Flex joints require no external reinforcement rings, 
provide an economical solution to expansion problems. 

Hot or cold, large or small, high pressure or low—no 
matter what your particular piping need, experienced 
Solar engineers can recommend exactly the right expan- 
sion joint for you. Write today for the latest Sola-Flex 
catalog. Department D-55, Solar Aircraft Company, 
San Diego 12, California. 


NN Z772 
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Westinghouse gas turbines in cat cracking process— 


reduce shutdown risk 


WESTINGHOUSE GAS TURBINES are now driving air and 
gas compressors in a large cat cracking plant and three 
more are on the way to other plants owned by the same 
company. Another World’s First for Westinghouse. 


These gas turbine drives reduce the risk of shut- 
downs; using refinery gas as fuel, operation doesn’t 
depend on other sources of fuel or on steam- 
generating equipment. 


In addition to reliability, the Westinghouse gas tur- 
bine offers economy. Capital cost per horsepower is low, 
and since it’s powered directly by refinery gas, there’s 
no steam-generating equipment to buy, install and 
maintain. Operator payrolls? A few men can easily 
supervise the semiautomatic gas turbines. Installation? 
The self-supporting base eliminates the need for a bed- 
plate and the unit may be installed outdoors. 


Other Process Applications— Because the gas turbine 
furnishes shaft power, compressed air and hot gas up 
to 1000° F, it is used to streamline many processes. Ask 
today for a set of suggested process sketches. Contact 
your Westinghouse representative or write to 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-60699 


You CAN se sures Westi nghou Se ewe 
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Quote and Unquote:— 


“Elein has dug deeper 


into LON EXCHANGE 








SOFTENING BY ION EXCHANGE - used to elimi 
nate calcium and magnesium hardness from 
water. All types of ion exchangers available to 


meet specific conditions 


DEALKALIZATION BY ION EXCHANGE - pro 
duces soft water of controlled alkalinity. Various 


exchangers used, depending on requirements 








DEIONIZATION BY ION EXCHANGE — pro 
duces water of better than distilled quality 
lon exchangers of mixed-bed or multi-column 
design give “tailor-made” effluent to meet 


process or boiler plant requirements 


than any 


other firm” 


An engineer said this when he was asked why he had brought his 
not-too-simple water conditioning problem to the Elgin organization. 

The particular way he put it set us to wondering how many men 
with water conditioning problems realize the great strides that have 
been made in ion exchange . . . how many recognize the vital im- 
portance of dealing with a firm that has played a leading role in ion 
exchange development and application. 

It is always bad taste—often bad business—to boast; so we won’t 
say that Elgin has dug deeper than any other organization. We simply 
say that certainly no firm has dug deeper into ion exchange applica- 
tion than has Elgin during nearly a half century of specialization. 

It is squarely on the record that across the years we have been a 
part of the transition from the first simple greensand through the 
highly specialized ion exchangers and methods that are today ac- 
complishing little short of water conditioning miracles. Just three of 
almost countless examples of this are given at the left. 

Yes, today it can be said that there is a way to “‘make over” any 
water supply—your water supply—to exactly the kind and quality 
needed for any use. When you put your problem up to Elgin you are 
certain that Elgin ‘‘deep digging” will not only assure you the right 
way, but, still more important, the most economical way. 

Never forget that Elgin works with a// methods. No bias; no 
single-track thinking. One of our engineers will be glad to study your 
conditions and give you a demonstration of Elgin deep digging. 


ELGIN SOFTENER CORPORATION 


160 N. Grove Avenue, Elgin, Illinois 
Representatives in Principal Cities 
In Canada: G. F. Sterne & Son Ltd., Brantford 


1 


ua 


DEGASITORS DEAERATING HEATERS 


SOFTENERS ION EXCHANGERS FILTERS DEIONIZERS DEALKALIZERS CLARIFIERS 


96 August 1957—CueMicaL ENGINEERING 

















Sprout-Waldron 


gives you the U/§ 


in MIXERS 








a 


= 


Here’s one of the largest ribbon-type mixers ever built—a 
Sprout-Waldron Horizontal Batch Mixer, Style ‘‘B’’. it is ideal for 
the rapid, intimate mixing of small percentages of a number of 
critical ingredients with a large bulk of basic material or filler. 

Sprout-Waldron also offers the greatest variety of vertical 
mixers—ranging in size from the world’s largest to the world’s 
smallest. They offer big savings in power and space. 

Other mixers in the Sprout-Waldron line include machines 
that convey as well as mix...that blend materials to a degree far 
beyond ordinary mixing...that raise and lower temperatures while 
mixing...and that dry damp materials and add liquids to dry 
materials while mixing. 

You get more than a mixer at Sprout-Waldron. You also get 
reliable guidance, practical suggestions, and new ideas on instal- 
lations and applications... at no extra cost. These are 
BIG PLUS factors that give you installations without 
bottlenecks, cut your costs, and help improve the uni- 
formity and quality of your products. 

For details, write for free Bulletin 96—an Informative 

treatise on equipment and systems for processing dry 

and semi-dry materia/s. 


SPROUT-WALDROR 
—— Wannfatloning Engineers Since (866 


15 LOGAN ST., MUNCY, PA. 
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FROM START TO FINISH, YOU CAN DEPEND ON SPROUT-WALDRON 
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HARSHAW 


‘a: 


Harshaw Fluorides play an important role in today’s 
amazing industrial and scientific developments. Speed, 
power and versatility give fluorides modern genie 


f\ 
P< | 
She 4 20 GF Yoek, 
AL % 


characteristics. 


Two important fluorides are: 


HYDROFLUORIC ACID 
Anhydrous . . . Aqueous 


BORON TRIFLUORIDE 


Here are many more for your use 


Ammonium Bifluoride Hydrofluoric Acid Aqueous 
Ammonium Fluoborate Hydrofluosilicic Acid 
Antimony Trifluoride Sublimed Lead Fluoborate 

Barium Fluoride Metallic Fluoborates 
Bismuth Fluoride Potassium Bifluoride 

Boron Trifluoride Potassium Chromium Fluoride 
Boron Trifluoride Complexes Potassium Filuoborate 
Chromium Fluoride Potassium Fluoride 

Copper Fluoborate Potassium Titanium Fluoride 
Fluoboric Acid Silico Fluorides 

Fluorine Cells Sodium Fluoborate 
Fluorinating Agents Tin Fluoborate 

Frosting Mixtures Zinc Fluoborate 
Hydrofluoric Acid Anhydrous Zinc Fluoride 





__ ee we ee ee 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 


Chicago + Cincinnati + Cleveland + Hastings-on-Hud N.Y. 
Detroit + Houston + Los Angeles + Philadelphia + Pittsburgh 
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Carlson's Weekly Stock Lists 
tell you what you want to know: 


@ the Type, Gauge, Width and Length of 
stainless steel plates in stock. 


@ the Type, Gauge and Size of stainless 
steel heads in stock. 


@ the sales representatives and warehouse dis- 
tributors in this country and Canada who are 
ready to serve you. 


7 OU can save time by checking these weekly stock 
lists. Here is an up-to-the-minute report on our 
large, diversified stock of stainless steel plates and 
heads that have been produced especially for 
chemical industry applications. 
Carlson plates in Types 304-L, 316-L and 317-L are 
more and more in demand. Substantial stocks of 
these extra-low-carbon grades, along with other 
chromium-nickel Types 302, 304, 309, 309-S, 310, 
316, 317, 321, 347 and 348 are available. Chromium 
grades 405, 410, 430 and 502-Y%4% Mo are always in 
stock. Two precipitation-hardening grades, Types 
17-4 PH* and 17-7 PH*—new plate grades that 
combine ease of fabrication, hardenability, high 
strength and corrosion resistance—are now in pro- 
duction and limited stocks are carried. To complete 
the story, stainless steel heads in Types 304, 304-L, 


GO. GIN RESOM Zc 





THORNDALE - PENNSYLVANIA 


District Sales Offices in Principal Cities 


Stainless Steels Exclusively sl 
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_ Keep up to date... 


on Stainless Steel 
Plates and Heads 


316 and 316-L are also stocked and can be shipped 
in a few days. 


Make Carlson your one-stop source for that com- 
plete bill of material—stainless steel plates, heads, 
rings, circles, flanges, forgings, bars and sheets 
(No. 1 Finish). 

When you need stainless plate... 

Carlson gives you what you want when you want it! 


*Trade Mark of ARMCO STEEL CORPORATION 


G. ©. CARLSON, INC, 
134 Marshalton Road 


Thorndale, Pennsylvania 


Write for your copies of Carlson's Weekly Stock Lists... use this 
convenient coupon. 


Name:.. 
Company: 


Address: 


Se ne En ane eNeETeNeanDaDany”g 





---help create 
INuclear Power 


at Argonne 
National Laboratory 


Supporting adapter units, Pumps and 
Motors, designed and built by~Aliis- 
Chalmers, supply cooling water for Experi- 
mental Boiling Water Reactor_at Argonne 
National Laboratory. 


HIS is the first commercial-type power 

plant in the United States to produce 
usable quantities of electric power from 
nuclear fuels. 

Designed for experimental use by Ar- 
gonne National Laboratory, it will help 
determine the potentials of the boiling 
water reactor for large-scale application. 


Allis-Chalmers is proud to have supplied 
quantities of major and auxiliary equip- 
ment to this project. Among the equip- 
ment furnished were vital circulating and 


cooling water pumps. These are now do- 
ing their part to provide power for tomor- 
row’s living. 


Experienced A-C engineers can help 
you select exactly the right centrifugal 
pumps for your needs. You'll get the 
proper materials, appropriate packing 
or sealing arrangement, high hydraulic 
efficiency . . . and real dependability. 
Contact your A-C office, or write Allis- 
Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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How Cowles Dissolvers Can Help You Solve 
Metallic Dispersion and Reaction Problems — 


Big volume sodium and lithium dispersions finished in 
30 minutes or less, particle size as small as 2 microns, 
with plant-proven Cowles equipment. 


Highest quality metallic dispersions can now be easily controlled 
and produced in big volume, making many reactions cominercially 
practical for the first time. 

Key to the new method is the unique action of the patented Cowles 
impeller. With rim speeds of up to 6150 fpm, the impeller vanes 
create a zone of intense turbulence and hydraulic shear. The liquid 
is moved rapidly through itself until maximum dispersion is 
obtained. The Cowles thus gives several many very important 


advantages: 
Versatility — prepares material for many reactions under conditions not 
heretofore possible. 


Finer particle size —gives maximum reaction surface to dispersed 
elements. 





More complete dispersion — assures complete homogeneity of material. 


Greater speed — cuts finished dispersion time substantially. 





Cleanliness — self-cleaning impeller will not clog with metal. 
Safety — gives the close control necessary with highly active materials. 


Predictable results — laboratory and pilot-plant models provide results 
easily duplicated in larger models. 


New Cowles Dissolvers with properly sealed and specially designed 
drives for metallic dispersions are available for all purposes. In 
cluded are “package” models in both laboratory and pilot plant 
Cowles Pilot-Plant Cowles Laboratory types, and models for commercial production. All are thoroughiy 
Sodium Dispersion Sodium Dispersion proven in actual plant operations and represent the broad experi 

Dissolver Dissolver ence and know-how of our organization — the established leader in 
its field. Specialized engineering assistance can be supplied if desired 





For complete information write today for Technical Bulletin 
No. 21-1957, “Metallic Dispersions with the Cowles Dissolver.”’ 

Additional Cowles Dissolver models are available for efficient 
processing of all solid-liquid, liquid-liquid and gas-liquid products. 

Take advantage of the unusual Morehouse-Cowles Processing 
Equipment Application Service at no obligation —for a compre 
hensive survey of your plant requirements and end products, with 
laboratory assistance and in-plant tests at our risk. 








aa: r® 
\ COWLEs > 


MOREHOUSE-COWLES, INC. 
a” mn 1150 San Fernando Road, Los Angeles 65, California 
a é Distributors in Principal Cities 
Schematic Plant Diagram ; Convenient lease and time-payment plans 
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when is a 
filter truly a 
batch filter? 


That’s exactly what these PF Filters are 
equipped to do; Especially designed for large 
and small batch filtering operations, they can 
be profitably utilized in continuous processes 
which involve a wide variety of liquid and solid 
separations. Processors who change products, 
formula and treatment will find that PF Batch 
Recovery Filters provide multiple advantages. 


THERE'S NO WASTE — NO NEED FOR STORAGE! 
Featuring separately piped recovery leaves, PF 
Batch Filters are outfitted to handle unfiltered 
residue remaining in the tank at the end of the 
regular filtration cycle. The residue is filtered 
via blow-down rapidly down to practically the 
last drop in approximately the same time it 
would take to blow it back to a storage area... 
and with less loss of residue. 

AND WHEN IT COMES TO PRODUCTIVITY ... You 
can count on a PF Filter to boost your output 


| el 
eo 6 


VERTICAL LEAF FILTERS 


VERTICAL BATCH FILTERS 


VER WITH BATCH RECQWERY LEAFIFEATU 
(units vp to 35 a tom engines 


the PF answer: 


when it filters 
a complete preparation 
down to the last drop! 





in more ways than one. Start-up reports prove 
the point. For example: A 40 sq. ft. Process 
Modei HB Filter clocked 1%% hrs. in filtering a 
2500 gallon batch — actually doing the job in 
less time than a 160 sq. ft. plate and frame filter. 
Residue remaining in the tank at the end of the 
regular filtration cycle was blown through the 
recovery leaf in five minutes. 

Cake discharge took 8 

minutes. 


LIKE MORE FACTS? 
Illustrated Bulletins, describ- 
ing the Model HB and the 
Model H with Batch Recov- 
ery Leaf Feature, are yours 
for the asking. Write. 


PROCESS FILTERS, INC. (A subsidiary of Bowser, Inc.) 
1807 Elmwood Ave., Buffalo 7, N. Y. 


HORIZONTAL LEAF FILTERS CARTRIOGE FILTERS 
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See, 


Any Size...Any Design 


Size or complexity makes no difference to the prompt and efficient 
service that The M. W. Kellogg Company offers to the process indus- 
tries on heat exchangers. Whether it’s an order for a single 14-ft. diam- 
eter giant, like the one above, or a group of normal size units, Kellogg’s 
recently expanded facilities are geared to produce to the strictest design 
standards and delivery schedules. With these facilities, Kellogg can 
handle the complete job of designing, engineering, and fabricating heat 
exchangers, or make exchangers to customers’ own designs. 


FABRICATED PRODUCTS DIVISION 


THE M.W.KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadtan Kellogg Company Limtted, Toronto « Kellogg International Corp., London Kellogg ’an American Corp. New York 
octele Kellogg, Parta « Companhta Kellogg Brastietra, to de Janetro « Companta Kellogg de Venerucla, Caracas 





y 


Protection 
from Fumes 


POCKET RESPIRATOR R-9921 


R-9921 Respirator for dusts, 
organic vapors and low concen- 
trations of some acid gases. (R-921 
replacement cartridge pkg. of 6) 


Here is an outstanding new ‘“‘bit type’”’ Respirator 
developed on the job and in American Optical Company's 
Industrial Safety Laboratory. It is exceptional in 
Performance and low in Price. Compact (3" x 3” x 2%") 
Lightweight (4 oz.) Long Service Life Multiple 
Protection —- Noncorrosive —- Practically Indestructible 
Easily Dismantled — Easily Sterilized —- Has complete 
inhalation and exhalation valve systems -—- Replaceable 
parts if needed — Three companion models. 


Your nearest AO Safety Products 
Representative can supply you. 
Always insist on & Trademarked 
Safety Products 


R-9922 Respirator for 
dusts and acid gases 
(R-922 replacement 
cartridge pkg. of 6) 


c4 


R-9924 Respirator for 
dusts, ammonia and 
other alkali gases. 
(R-924 replacement 
cartridge pkg. of 6) 





R-9923 Respirator for 
dusts, organic vapers, 
acid gases and sub- 
stances that decompose 
or hydrolyze to evolve 
an organic vapor or 

gas and an acid gas, 
(R-923 replacement 
cartridge pkg. of 6) 


American \&/) Optical 


COMPANY 


SAFETY PRODUCTS DIVISION 





*Note Any of the 12 
filter cartridges used in 
the AO R-5000 series 
respirator will fit the 
pocket respirator. 


SOUTHBRIDGE, MASSACHUSETTS 
BRANCHES IN PRINCIPAL CITIES 
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WOLVERINE TRUFIN” DOES IT AGAIN 


REDUCED TUBE CLEANING FREQUENCY 
BOOSTS BUTANE REBOILER EFFICIENCY 


BY ERNEST DODD 


Because of their enthusiasm, Texans 
undergo a great deal of teasing. But 
there’s one thing that’s sure. Show a 
Texan a product that can help him do a 
better job and he'll put it to work 
hut fast. 

Such a product is Wolverine Trufin 
Type S/T—the integrally finned con 
denser tube. Here is the story of how 
process engineers in a certain Texas 
refinery are using this extended surface 
tubing to increase butane’ reboiler 
efficiency. 

Slightly more than a year ago, these 
engineers placed on stream, a reboiler 
with steam on the tube side and butane, 
containing a fairly large amount of 
pentanes, on the shell side, The unit 
was tubed with 384 pieces of Trufin 
Iype S/T condenser tube which, be 
cause of its increased surface, enabled 
the refinery to handle the reboiling of 
this mixture by using steam at atmos- 
pheric pressure 

During the first month of operation, 
overall heat transfer coefficients were 
taken. However, these coefficients ap- 
peared so high for the mixture in 
volved, that the engineers stopped 
taking data and decided to see what 
the overall operation would be over a 
longer period of time 

From previous experience, the engi 
neers knew that when the unit was 


tubed with plain tube it was necessary, 


after approximately a year, to increase 
steam pressure by 75 or 80 pounds to 
accommodate the heat load. However, 
as the months rolled by, the reboiler 
continued to operate at atmospheric 
pressure. Furthermore, it had always 
been necessary, after a year of opera 
tion, to pull the plain tube bundle for 


cleaning 


Ihe Trufin-tubed unit showed no indi- 
cation of requiring cleaning. Indeed 
quite the contrary is true, the inter 
pretation of their own data has con 
vinced the engineers that it will not be 
necessary to clean the shell side of this 


unit for an indefinite period 


Since the object of retubing with in 
tegrally finned tubing was to increase 
on stream time, the conclusion of these 
processing engineers is that Wolverine 
Trufin Type S/T has amply proved its 
ability to withstand fouling in this 
type of operation for longer periods 


than does prime surface tubing 


CALUMET @ HECLA, INC 


CALUMET DiviSion 
WOLVERINE TUBE DIVISION 


TYPE S/T AT HOME 
IN OLD OR NEW UNITS 


Wolverine Trufin Type S/T is a com 
pletely versatile condenser tube 
equally at home, in new units or old 
When new heat exchangers and con 
densers are designed around Wolverine 
Trufin Type S/T, they are smaller and 
more compact because Trufin’s integral 
fins increase heat transfer surface 
extract more BTU’s per foot of tube 
The result is a substantial saving in 
direct tube costs as well as in labor 
and the materials that go into headers, 
baffles and shells. 


When used for retubing purposes, Type 
S/T steps up the capacity of existing 
equipment because its greater surface 
area packs more heat transfer surface 
into the same size shell. 


Also of major importance when re 
tubing, is the fact that Trufin Type S/1 
is completely interchangeable with the 
plain tube it is designed to replace 
During the finning process the ends of 
the tube are left without fins and the 
tube is designed so that the O. D. of 
the plain end is slightly larger than the 
QO. D. over the fins 


Because of this, Trufin can thus be 
inserted into the bundle and rolled 
directly into the tube sheet in the regu 
lar manner using standard retubing 
techniques and tools 


TECHNICAL HELP FROM 
FIELD ENGINEERING SERVICE 


Always available to help customers 
solve problems in alloy selection, de 
sign and corrosion, ete., are the skilled 
members of Wolverine’s Field Engi 
neering Service. Their services are 
yours without obligation. Call on them 
next time you need help 


SEND FOR THIS FREE BOOK 


Wolverine’s condenser tube catalog is 
a ready source of information for those 
engaged in the field of heat transfer. In 
addition to descriptions of Wolverine’s 
complete condenser tube lineup this 
valuable book also has sections on 
alloys, specific tubing applications, the 
effects of corrosion on various metals 
etc. This handy reference book is yours 
absolutely free. Write for your copy 


WOLVERINE TUBE 





FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER COMPANY 
CALUMET & HECLA 

OF CANADA LIMITED 

CANADA VULCANIZER AND 
EQUIPMENT COMPANY LIMITED 


aU 


Division of Catumet 4 Hecia, tne 
1443 CENTRAL AVE. DETROIT 9, MICH. 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 


EXPORT OEPARTMENT. 113 EAST 40TH STREET NEW YORK 14. NEW YORK 





PLAIN TUBE 





TRUFIN TYPE S/T 


With the development of Wolverine Trufin Type S/T tube which, of course, means greater BTU extraction. 
the integrally finned condenser tube—a new day 


' . eee Because of its integral fins Trufin Type S/T, for ex- 
has dawned for designers and fabricators of heat 


; ample, actually has more than 242 times as much 
transfer equipment . . 
{uly surface area as a piece of prime surface tube of com- 


parable diameter and length. This is equivalent to an 


Now it is possible for engineers to design lower cost 
heat exchangers, All that is necessary is to design 
around integrally finned Trufin Type S/T—rather 
than around plain tube. Trufin, you see, has integral 
fins which are actually squeezed from the tube wall. 
rhe result is more heat transfer surface per foot of 


overall increase in surface area of 150%. 


If you are designing new equipment—or retubing old 

-why not let Wolverine Trufin Type S/T help you 
shed new light on your problems. For more detailed 
information write for your copy of the Trufin Catalog. 


CALUMET @ HECLA, INC 


CALUMET DIVISION 
WOLVERINE TUBE DIVISION 
FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER COMPANY 
CALUMET @ HECLA 

OF CANADA LIMITED 

CANADA VULCANIZER AND 
EQUIPMENT COMPANY LIMITED 


WOLVERINE TUBE 





Wolverine Trufin is available 


in Canada through the Unifin 


Division of Calumet 4 Hecia, inc. 
Gi 1443 CENTRAL AVE. DETROIT 9, MICH. 


Tube Co., london, Ontario 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 1) EAST 40TH STREET, NEW YORK 16, NEW YORK 





AT WORK OR IN EMERGENCIES: 


New type industrial fire hose 
jacketed with 100% DACRON offers 


REG. U.S. PAT. OFF. 


you all these advantages 








* LIGHTWEIGHT, COMPACT 
ABRASION-RESISTANT 


RESISTANT TO MANY 
CHEMICALS 


WEATHER- AND MILDEW- 
RESISTANT 


Now hose manufacturers make a fire 
hose that’s ideal for general use around 
the plant. It’s jacketed with 100° 
*Dacron’’* polyester fiber and it offers 
unusual versatility because of the ‘‘just- 
right’’ balance of properties found in 
Du Pont ‘Dacron’. 

First, it’s stronger hose(100°, “Dacron” 
has more than 200 pounds greater test 
strength than most conventional single 
jacket hose) and yet it’s about 25°; 
lighter. It is easier to handle, and much 
more flexible than previous types 

Hose jacketed with “Dacron” is eco 


. af pe per nomical to use for maintenance jobs be 
To ie. fae bas Fg ae aes er | cause of its high abrasion resistance, It 

stands up under day-after-day exposure 
to most chemicals, too. Hose jacketed 
with “Dacron’’ has good resistance to 
acids, salt water, alcohols, oils, hydro 


A LEADING SULFUR PRODUCER uses hose jacketed with 100% 


“Dacron” to fight fires both on 
company property and in the neighboring company town. This new hose works out exception- 
ally well in industries where exposure to sulfur and other degrading compounds is a problem. 


PROVED: Tests show how ““DACRON” gives improved performance... 


SOIL-BURIAL TEST. 


The two samples shown were buried in 
moist, warm soil for 28 days. When re 
moved, the conventional hose specimen 
(right) showed signs of damage by 
bacterial and mold colonies. The speci 
men with jacket of 100% “Dacron” 
(left) did not support the growth of 
microorganisms and was merely soiled 


TABER ABRASION TEST. 


In this test, hose specimens were com 
pared for resistance to abrasion, Each 
test was stopped at the point where the 
hose had theoretically reached its 
maximum service life. (A“ cycle” rep 
resents one complete revolution of the 
abrading wheel.) 

(A) Rubber-covered conventional 
hose. . 4,150 cycles 
(B) Single-jacket hose of 

“DACRON” 12,500 cycles 
(C) Conventional single-jacket 

hose 1,830 cycles 


CHEMICAL -RESISTANCE TEST. 


Here's what happened when three 
common types of industrial fire hose 
were immersed in a 17% solution of 
sulfuric acid for 24 hours 

(A) 2%" hose, single jacket of 
“Dacron”, no apparent damage 

(B) 114” hose, conventional jacket, 
damaged 

(C) 2\” hose, “Dacron” and con 
ventional fiber, no damage to “Dacron” 


carbons and detergents, And this new 
type of hose can’t be weakened by mildew 
Du Pont makes “Dacron’’ fiber, but 
does not manufacture hose, We'll be 
glad to send you the names of manu- 
facturers of hose jacketed with 100°, 
“Dacron”, Write: KE. 1. du Pont de Ne 
mours & Co. (Inc.), Textile Fibers De- 
partment, Wilmington 98, Delaware. 


PONT « 


” rieeR 


FREE BOOKLET... 


tells you more about the proper- 
ties of hose made with”“DACRON”, 
For your copy write to: E. 1. du Pont 
de Nemours & Co. (inc.), 5520 
Nemours Building, Wilmington 98, 
Delaware. 


BETTER THIN 


He 


FIRE HOSE MADE WITH ““DACRON”’’— easier to handle . . . gives extra strength... 
not weakened by rot and mildew 
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Raybestos-Manhattan Plant Remains Clean Despite 
Heavy Dust-Creating Operations 


Fine powders used in making clutch plates form a potential dust nuisance 
that is stopped before it starts by Dustube Collectors. Hydraulic molding 
presses, batching and s« reening operations, dry grinding, drilling, weigh- 


ing, and many other operations 
are ventilated to keep the plant 
as clean as shown above. 





DUSTUBE® STOPS HIGH 
MAINTENANCE COSTS 


Excessive machine wear, frequent 
breakdowns and high maintenance 
costs have been eliminated at the 
Planter raw peanut shelling plant 
at Suffold, Va., by a Dustube col- 
lector that removes 4,000 Ibs. of 
dust a week from the air in the 
plant. Even the “squeal” is used 
because the dust collected helps to 
fill in low spots in the area around 
the factories. 
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Paint Manufacturer 
Prevents Heat Loss 


Plant windows stay closed at a 
Canadian paint factory now that 
pigment dust from mixing is col- 
lected in a Dustube. Heat loss 
from open windows is stopped. 





Send for Literature 


For helpful information 

that will help you learn 

how Dustube Collectors 

can save you money and 

simplify maintenance and 
housekeeping duties, send today 
for Catalog No, 372-C. 





topics _ 


TID POR ss 


DUSTUBE’ GIVES 
FOUNDRY CLEAN 
POURING FLOOR 


A Dustube Collector, ventilating a 
3-ton electric furnace at Electro- 
cast Steel Foundry, traps 1,600.lbs. 
of dust and fume a week. The 
foundry pouring floor is much 


cleaner. Maintenance costs are 
less because clean furnace roofs 
are proving to last 20% longer as 
the result of improved heat dissi- 
pation, and copper buss bars that 
oxidized in 2 to 6 months now 
are expected to last 3 years, 


Ultra-Filtration Saves 
Work-Halting Repairs 


Ordinary atmospheric air is made 
super-clean at Columbia - Geneva 
Steel Company by Dustube ultra- 
filtration. The air is filtered be- 
fore it enters control rooms, the 
electrical sub- station and the 
hammer mill where synchronous 
motors operate 168 hours a week. 
Before ultra-filtration, instruments 
were always in need of repair, 
maintenance costs were excessive, 
downtime costly. And while re- 
ducing equipment maintenance, 
the Dustube collector is virtually 
maintenance-free, too. 





WHEELABRATOR 


co mprpeoRraTItigon 


347 S. Byrkit Street, Mishawaka, Indiana 
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TOMORROW'S PRODUCTS TOBAT.. TRROEGR ENJAY } PETROCHEMICALS 


ie - 
OS nee 


seeieeenamy | me 


Basic raw materials for VINYLS 
that add new style to lightweight luggage! 


Colorful, lightweight luggage is now made with vinyl—and the demand is great! The 
current large use of vinyl plastics has placed increasing importance on the quality of 
the plasticizers used in these products. Naturally, manufacturers want the best. 


Enjay Isooctyl and Decyl Alcohols make excellent plasticizers. Like all Enjay petro- 
chemicals, they meet the most exacting standards of uniformity and purity. 


The recently expanded Enjay Laboratories are fully equipped to assist you in the applica- 
tion of Enjay petrochemicals to your products. Just call or write for complete information. 


Enjay offers a widely diversified line of petrochemicals for industry: 


Fi J 
ALCOHOLS & SOLVENTS: Lower Alcohols, Oxo Alcohols, Ketones and Solvents; OIL & FUEL Pioneer im 
IMPROVERS: Detergent-Inhibitors, V-I Improvers, Oxidation-Inhibitors; CHEMICAL RAW MATERIALS In chaenin . 
Olefins, Diolefins, Aromatics; ENJAY BUTYL RUBBER & VISTANEX. I etroc he micals 


ENJAY COMPANY, INC., 15 W. 5ist STREET, NEW YORK 19, N.Y. Akron, Boston, ¢ hicago, Los Angeles, New Orleans, Tulsa 
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| MERCURY ACTUATION ; 


7 
. 
SHS SEEEESHESEHEEHESEHTHEHSEEHEEHEHEHEHEEHEHTEHHEEHE HHO EEEE 


IN A MODERN ‘AMERICAN’ 
“Every Angle” DIAL THERMOMETER 


If you expect the most for your money in readability, accuracy and dura- 
bility, here is the best dial thermometer investment you can make. The 
‘American’ Mercury-Actuated ‘Every Angle’’ Dial Thermometer provides 
a combination of five major advantages found in no other thermometer: 


“Every Angle” Set-ability. You can Surest, Sharpest, Easiest Readings. The 
turn the dial to any angle within Maxivision” dial a split-level 
180° on two axes. Whether in- dial is constructed so that the 
stalled above or below eye level — graduations and pointer are on the 
to the right or left of the reading same plane. No perspective effect. 
point — you get easy face-to-face No parallax error in reading. 
readings. Best in Visibility. The cover is a large 
durable, clear glass dome without 
Past, Accurate indication. Mercury — bezel. No dark shadows dim the 
one of the most sensitive heat dial to hinder reading accuracy. 
makes possi- Stainless Steel Construction. Move- 
ment, capillary tubing, stem, case 
mounting all are 


transfer mediums - 
ble readings up to 1000° F. in a 
few moments with accuracy with- and cover 
in 1% of the entire scale range. stainless steel. 


Where resistance to corrosion is important, where appearance and clean- 
liness are essential, the ‘American’ Mercury-Actuated “Every Angle” Dial 
Thermometer is ideal. It is rugged has every quality required for the 
toughest services, indoors and outdoors. From the standpoint of economy, 
the “Every Angle” feature alone can save money in new piping specifica- 
tions and when changing existing piping. It reduces the need to re-specify 
and stock a variety of fixed stem thermometers. 


Dial Size: 442". Temperature Ranges: —20/120° F. to 200/1000° F. Stem 
Lengths: 4”, 6”, 8”, 12”, 18” and 24”. Separable sockets available. 





YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has complete information on the ‘American’ Mercury- 


Actuated “Every Angle” Dial Thermometer. Call on him to fulfill your requirements with 
fast delivery from local stocks. 


sy 
AMERICAN INDUSTRIAL INSTRUMENTS 


A product of MANNING, MAXWELL & MOORE, INC. stRATFORD, CONN 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY VALVES, 
AMERICAN -MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, 
Mass. ‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn., and Ingle 
wood, Calif. “SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPE 
CIALTIES, Muskegon, Mich. 


MAKWELL 
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WILLIAMS 
ROLLER 
MILLS 


®@ Quality Fine Grinding... 
20 Mesh To 400 Mesh... 
Micron Sizes On Some 
Materials 


EXCLUSIVE GEARLESS AND SPUR GEAR DRIVES 


Another Williams advancement! Cutaway shows Type j 
D Mill with Spinner Air Separator with spur gear and 
pinion drive used on Standard and larger models. 
Smaller sizes have simple gearless V-belt drive which 
is easier to maintain than bevel gear drive—cuts 
labor and downtime. 


Bearing alignment of central shaft is simplified with 
only 2 bearings, the bottom one carrying thrust as 
well as radical load. 


NOTE FLOW OF MATERIAL being ground by rolls 
rotating against bull ring, then air-swept to separator 
which discharges finished product while returning 
coarse tailings for regrinding. 








From raw material to finished product—com- 
pletely automatic grinding, blending and pre- 
cision classifying to 20 mesh or micron size! 


- 
ol hae 
Dioy - 


Self-adjusting feed rate... instant adjustment [f° 9999") » = 
for sizing, even while mill is in motion... [9 #9" 7) © me oo oe | PS 
continuous automatic take-up to compensate [| 7” | we = Be: “ 
for wear... constant rising air current to pre- / 
vent build-up of fines and inefficient operation Lite ; 

automatically controlled hot-air drying dur- ase x a. 

y te | 
¥ 


ing grinding of moisture-carrying materials 7. 
all are features of Williams Roller Mills that 
virtually guarantee increased output, surprising 
cost reductions and exceptionally high uniform 
quality. Get all the facts immediately. . . Write 
today for catalog. WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 N. 9th St. St. Louis 6, Mo. 








f T * .$ , 
Hammer Mills = peal ad Vibrating Feeders Impactors 5 : > SWREOOERS 2 
| >eparators ocreens 
- ° Oldest and Lorgest Manvlacturers of Hammer Mills in the World 
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MinmwRold FEO 


the general utility STAINLESS STEEL 


is approved for use by... ) 
y , 
J J 4, 
Y- a 


a 
» 


PME mm te). {eg 5 
QQ-S-766A . 
Class 7 Mil-S-854 
Class 4 


NAVY 


foleomt-fiewd.1.j)- mei) ttm ot-tr oc {0} 
Mil-S-854, Class 4 


( 
Tr 
“~~ 


Since 430 meets military specifications, 
why not investigate this grade for your product 








This straight chromium stainless grade possesses 
desirable qualities of beauty, corrosion resistance, 

strength, long life ter low ner mi that are also of value WMteroKola 430 sheets 

in many civilian applications. More than 50% of all are available up to 48” wide 

. stainless applications could satisfactorily employ as thin as .010”, and up to 

430 stainless as an economical and practical material. te 

Type 430 stainless costs 10%, cents per pound less 36 

than the 18-8 grade. Some of our customers are already 

saving more than $215 per ton using our MicroRold 430 tempers. 

stainless sheet. Why not investigate the possibilities 

of this general utility 430 stainless. 


wide as thin as .005” 


in commercial finishes and 











Send today for your copy of our 24-page booklet, 
“MicroRold 430 Stainless Steel Handbook.” 


Washington Steel Corpora tion 


8-S Woodland Avenue, Washington, Pa. 
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Water Supply a Problem? 


Large or Small... 
You can Count on Layne! 


To Layne Engineers there are no small 
jobs. Some are just larger than others, 
Whether your industrial business needs 
30 gallons per minute, or 30,000 gal- 
lons per minute, the delivery and 
quality of your water needs, when you 
need it, is what counts... and you 
can count on Layne! 


Each installation requires the same 


provides the same careful attention 
to every industrial water problem. 
Layne is concerned with just one 
thing .... the unfailing and eco- 
nomical delivery of water in the 
required quantities and desired 
quality . . . and you can count 


on Layne! 


the Write for our General Services 


research, the same calculations, 
Bulletin Number 100. 


same truthful recommendations. Layne 


Firestone Rubber Company of Akron, Ohio, or Baxter Company of Cleveland, 
Miss., both industries require and receive the same attention regardless of their 


. you can count on Layne! ; ; 
ee a & 


water needs. When you need water 


WATER WELLS « VERTICAL TURBINE PUMPS « WATER TREATMENT 


General Offices and Factory © Memphis 8, Tennessee 


LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 





Sanmewae® £ 


GRATE MAGNET GRABS FAINTLY FERROUS SLAG 
To heip reduce rejects in dinnerware (caused 
by slag in the placing and) the Buffalo Pot 
tery Company of Buffalo, New York, installed 
a series of six Eriez Grate Magnets one above 
the other. The unit is directly below a g“yra 
tory riddle which is fed 10 tons of sand per 
hour The unique design of the rate assures 
maximum spreading of the sand over the mag 
netic element without choking the flow of 
the purged material The contaminated sand 
flows through the grate onto the magneti 
tubes and deposits ferrous | irticles on them 
The top grate traps particles of strong 

neti attractior while the bottom magnet 
traps impure sands with so little imbedded iror 
that reaction to a test magnet is almost neg! 
gible (In a recent juality control te mT 
Eriez Grate Magnet removed 93% of a 100 
200 mesh iron contamination in one pas 
through the magnet). Buffalo Pottery reports 
that since installation of the unit, rejects duc 
to slag and impure sands have been virtually 


eliminated 


MAGHETIC SipanaToRs 

(ee ere ce 
Vietatoay touipmint 
i ceeeeeeennemnenmmemeael 


Magnetic ideas 
from 


SAFE SAFE! No need to fear this safe will fall! 

. it’s held firmly to the hoister by the tre- 
mendous magnetic strength of an Eriez Perma- 
nent Magnet. Combining herculean power and 
lifelong dependability, Eriez non-electric Mag- 
nets have found practical and valuable uses in 
industry, where Eriez HI-POWR magnetic 
separators are used to remove tramp tron from 
processing lines before it can start fires, dam- 
age machinery or cause product contamination 
Eriez HI-POWR Automation Units are also 
used to control, convey and hold metals, from 
small parts to large steel sheets and pipe. They 
are easily installed on new or existing equip- 
ment, and offer many automated materials 
handling advantages, All Eriez Magnets are 
non-electric, self-contained. They operate with- 
out any wires or attachments; magnetic power 
is guaranteed forever. The first cost is the 
only cost 





Eriez HI-VI 
electro-permanent magnetic 
vibratory equipment 


Here's the first complete line of 
electro-permanent magnetic vi- 
bratory equipment that operates 
at 3600 CPM directly off an AC 
line. Just plug the units in—no 
rectifier needed! Eriez HI-VI 
units provide greater vibratory 
output with less power consump- 
tion. Less maintenance; lower in- 
stallation costs. Lifetime-powered 
Alnico V magnetic element pro- 
duces exclusive “double action” ; : 
drive for greater productivity, ROTA-GRATE GOES GREAT! Shown in use at 
the Columbus, Ohio plant of the American 
Hi-VI Vibratory Feeders Zine Oxide Company is a new Eriez develop- 
convey, spread, ae ment—the Rota-Grate. It’s a revolving mag: 
agitate, cool, ne netic unit that provides fast, automatic removal 
blend, mix, etc. 
Give an accurate, 
controlled feed to 
bulk materials 


of tramp iron from bulk materials which tend 
to clog or bridge when passed through small 
openings. Powerful magnetic tubes are rotated 
through material flows coming from above, 


combing and breaking the flows apart and 
HI-VI Unit (Oia) Vibrators trapping microscopic fines as well as larger 
e. eer bal cases pieces of iron. Rota-Grates may be installed at 
<> pouring evenly and the discharge end of open or enclosed chutes, 
y smoothly through or may be enclosed within housings in open or 
hoppers, bins, chutes, closed duct systems. The unit is efficient for 
ducts, etc, Eliminate removal of ferrous contamination from fine 
pile-ups, bridging, cohesive materials such as cornstarch lime, 
sticking, etc. gypsum, or from fibrous materials such as 

alfalfa, flax, chopped hay, etc. 











ERIEZ . . . pioneers and world’s largest prod of P. Non-Electric Magnetic Equipment for Industry heve 
three major product lines to serve your needs. 

HI-POWR MAGNETIC SEPARATORS (like those shown above) to remove unwanted iron from processing lines. 
HI-POWR MAGNETIC AUTOMATION UNITS to handle untold materials handling problems + + » Convey, transfer, 
control, elevate, re-position, etc., ferrous materials or ports during many 9P 

And 

MI-VI VIBRATORY EQUIPMENT to move and accurately feed bulk materials. ERIEZ “Magnetic ideas” can help you. 
Eriez’ factory-trained field men, backed by Eriez extensi and i ing know-how, will be happy to 
study your particular problem, make oa pliant survey, and ‘offer helpful . Magnetic ideas." 

WRITE FOR BIG NEW COMPREHENSIVE CATALOG OF ERIEZ ENTIRE LINE TODAY . . . state your porticuler 
problem and we'll try to assist, tries M ing Compeny, 74V Magnet Drive, Erie, Pa. 























This crystal model illustrates the Molecular Sieve princi- 
ple. Dimensionally uniform pores lead to adsorption 
cavities. Small molecules pass through the pores and 
are adsorbed, but large molecules are excluded. Several 
types of Molecular Sieves provide a range of pore sizes, 
permitting separation of many compounds. 


Here’s unique performance... 


for Purification and Recovery! 


... selective removal of contaminants, at tem- 
peratures up to 300°F! 


... selective recovery of valuable stock with- 
out regard to relative boiling points! 


Molecular Sieves, a new class of adsorbents devel- 
oped by Linde Company, offer selective separa- 
tion of gas or liquid mixtures in three ways... 
difference in molecule size ... or polarity ... or 
carbon bond saturation. And, co-adsorption can 
be utilized to remove several impurities simul- 
taneously. 

Typical uses? Removal of catalyst poisons from 


olefins... or extraction of olefins from refinery 
streams and top gases... or simultaneous dehy- 
dration and sweetening of natural gas... and 
many, many others. 

LinDE Molecular Sieves offer new performance e 
advantages... for many production uses, You may 
be able to lower costs, simplify processes, improve 
a product with this unique adsorbent. Find out 
more by writing for data describing Molecular 
Sieve properties and performance characteristics, 
Dept. CG-8, Linde Company, Division of Union 
Carbide Corporation, 30 East 42nd Street, New 


York 17, N.Y. 


The terms “Linde” and “Union Carbide” are reviastered trade-marks of Union Carbide Corporation 


MOLECULAR SIEVES (#°} 
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Among the thousands of users... 


¥ 


¢ 
. 


‘ 


EM Sie: 
Yuesvea 
SYSTEM 


Helps Make Possible Plant - Wide 


Cleanliness and Sanitation at... 
ELI LILLY and COMPANY 


One 


mounted Dempster-Dumpster serves scores of big steel 


® 





tem helps to solve all these problems! truck- 


pve for its plant-wide cleanliness and sanitation, 


Eli Lilly and Company attributes much of the 
detachable containers, one-after-another. There is a 


success of its efficient, sanitary handling of bulk ma- 
terials to the Dempster-Dumpster System. In addition 
to the fire hazards, the unsanitary waste material accum- 
ulation and collection with conventional methods, the 
high cost of handling constitutes a further problem for 
many manufacturers. Thousands of users like Eli Lilly 
and Company have found the Dempster-Dumpster Sys- 


container available or that can be built to suit the 
requirements of all materials, regardless of description. 
And one man, the Dempster-Dumpster driver, handles 
them all! Capacities up to 21 cu. yds. Payloads up to 
and over 36,000 Ibs. Ask us to forward complete litera- 


ture. Manufactured by Dempster Brothers, Inc. 


Picking Up, Hauling and Dumping a 15 cu. yard Universal Container. 


eastully exe sabPosae 
materials bad ATSIS 
veTrem 


DEMPSTER BROTHERS, 287 Dempster Bidg., Knoxville 17, Tenn. 
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Do You Buy Desiccants ? 


Reynolds Activated Aluminas are low in cost, 
have high capacity, are inert to most chemicals 


Reynolds Activated Aluminas have no written for- 
mula. They are mixtures of various forms of Al.O, 
and H.O. Their component water contents vary from 
0% in aluminum oxide to 34.6% in trihydrated alumi- 
num oxide. 


In-between compounds are formed under carefully 
controlled conditions to generate crystalline arrange- 
ments with maximum surface area to take advantage 
of the direct relationship of high surface area to 
degree of adsorption. The following table indicates 
the high adsorptive capacity of activated aluminas. 


Two grades of activated alumina are available at 
present. The two grades are identical chemically, but 
differ only slightly in their capacity to adsorb 
moisture. 


TYPICAL CHEMICAL PROPERTIES OF GRADES R-2101 AND R-2102 
ACTIVATED ALUMINA 
(Analyses in Percent on Dry Basis) 
sid Fe.0 Tio 
0.10 0.02 0.002 





Na0 
0.75 


ALO 
91.5 


Combined H.0 
7.0 


2 





TYPICAL DYNAMIC ADSORPTIVE CAPACITY 
(Capacity in Percent on Dry Basis) 
|] At20% At 40% At69% 


Relative Relative Relative 
Humidity Humidity Humidity 


5.1 7.6 12.0 
4.8 7.0 11.0 





Albay, 
Relative 
Humidity 


16.0 
15.0 


ALlO% 

Relative 

Humidity 
3.6 
3.3 








SPECIFICATIONS FOR SHIPMENT 
(Analyses in Percent on Dry Basis) 
Com Ally, || 0% 
bined | Relative | Relative 
H.0 Humidity Humidity) 
BG | 33 | IO 
9.0 3.0 13.0 





ALO Na.0 sio FeO Tio 
(Min.) | (Max.) | (Max) | (Manx.) | (Max.) 


0.12 | 0.10 
0.12 | 0.10 


Grade 


0,02 
0.02 


0.80 
0.80 


R-210] 
R-2102 


90 
90 








PARTICLE SIZE 
Activated Alumina is offered in the following three standard particle sizes 
(1) Thru 4” on 4” (2) Thru 4” on 8 mesh 
(3) Thru 8 mesh on 14 mesh 


The advantages of activated aluminas as a desiccant 
include their low initial cost, their high capacity (see 
table above), and the fact that they are inert com- 
pounds in the presence of most chemicals, They may 
be used in contact with other chemicals 
without affecting them or the function 
of the activated aluminas themselves. 


REYNOLD 
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The Finest Products 
Made with Aluminas 


with 


A major economy in the use of activated aluminas 
as desiccants stem from easy reactivation. Heating 
for a few hours at 175 to 200° C accomplishes com 
plete reactivation. Activated aluminas in commercial 
use are usually placed in twin units with built-in 
heating elements. Thus one unit is in service while 
the second is being reactivated. In such a system 
plant operation can be continuous. 


The wide variety of activated aluminas applications 

can best be described with a listing of its uses: 

® they dry gases: air, nitrogen, hydrogen, oxygen, carbon 
dioxide, chlorine (some reaction), sulphur dioxide 
(slight decomposition of alumina), freon, ethylene, 
butane, by-product coke gas and natural gas 

they dry liquids: pyridine, ethyl acetate, gasoline, coal 

tar derivatives, benzol, toluol, methyl! alcohol, vege 
table and animal oils, melted waxes, carbon tetra 
chloride. 

* they are used to keep air lines free of water, to keep oil 
and gas lines dry, 

* they provide dry air for transformer breather systems 

* they have an affinity for fluorine, highly effective in 
water defluoridization, and in HF alkylation. 

* they are effective filtering media for turbine oils 

* they are used as catalyst carriers in petroleum refining 

Government Specifications: R.29101 Activated 

Alumina meets the rigorous requirements of joint 

Army-Navy Specification 169-D, later superseded by 

the military specification MIL-D-3716. Adsorptive 

capacity defined for Reynolds Activated Alumina 

is determined in accordance with methods prescribed 

by the above mentioned specification. 


Shipping: Reynolds Activated Aluminas are offered 
in 100 pound lined burlap bags, in foil lined bags, 
in 400 pound steel drums, and in fiber drums. Min 
imum shipping quantity is 100 pounds. They are 
available in various particle size ranges. 
Complete research and engineering services are 
available from Reynolds Metals Company to assist 
you in solving chemical, material or shipping prob 
lems. Samples and data sheets are available on Alu 
mina H ydrates, Calcined Aluminas, Aluminum Dross 
and Aluminum Powders. Consult the Reynolds Office 
nearest you, or write direct to Reynolds Metals 
Company, P.O. Box 1800-C.J, Louisville 1, Ky. 


See ‘Circus Boy'’, Reynolds exciting dramatic series, 


Sundays, NBC -TV 


MULL LS 





— 
in the laboratory. ka 
on the production line... 


ALLIS-CHALMERS 


MTACYa date 


HEATERS Solve a Wide Range 
of Industrial Heating Problems 


Maybe you’re looking for that better 
way to apply heat in your laboratory 
research projects. Or — you could be 
concerned with speeding up production 
in the plant. Regardless of your prob- 
lem, chances are Allis-Chalmers dielec- 
tric heating engineers have solved an 
identical or very similar problem. This 
specialized engineering experience is at 


your disposal. Why not use it? 


The Allis-Chalmers line of dielectric 
heaters for non-conducting materials 
extends from a 3-kw unit to 100-kw 
and larger machines. All sizes may be 
equipped with oven, cages, conveyors 
and other work handling accessories de- 
signed by Allis-Chalmers to meet your 
specific operating need. 


For complete information, see your A-C 
representative or write Allis-Chalmers, In- 


dustrial Equipment Division, Milwaukee 1, 
Wisconsin. Ask for Bulletin 15B6431C. 


ALLIS-CHALMERS &> | 
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SEND FOR BROCHURE 
The Role Of tad 8Ou OF PLATINUM Gaoup 
Platinum Group Metals 


As Catalysts 


What great things 
platinum catalysts can do 


for you... 


Certainly, the platinum metals catalysts 
are unique. Through no other medium 
can such high catalytic activity and yield 
... such purity of end product and accu- 
rate production control .. . be achieved. 

Possibly the real wonder is that plati- 
num metals catalysis also proves to be 
most economical — from small to such 
giant production procedures as gasoline 
reforming. 

lt is very likely that platinum metals 
catalysis can provide advantages that 
will be highly beneficial to your produc- 
tion. A Baker representative will be glad 
to confer with you, in strictest confidence, 
ofcourse. & * * k* &* + * 


£4 COMPANY, (NC 


CATALYSTS 


BAKER & CO., INC. 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 
MEW YORK © SAN FRANCISCO + LOS ANGELES © CHICAGO 
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In Blends, Emulsions, Dispersions 


GAULIN 


“Particle Control” 







Look what Gaulin Particle Control can do for 
your product... 







¢ Improve the texture, make a finer and more 
uniformly stable emulsion. 






« Accent taste, scent and color. Lock in 
subtle flavors and fragrance against 
evaporation. 

« Keep it always good to look at by 
stopping separation — no more 
“shake well before using’’! 








How about your product? 
Chances are a Gaulin Homogenizer 
can help improve some food, beverage or 
chemical you make. Try this dramatic 
new approach to mixing and blending 
with a Laboratory Homogenizer 
for only $75.00 a month. 











New RE* Colloid 
Mills — Ask for 
Bulletin C-57 













Laboratory 
Homogenizers 
Ask for 

Bulletin LH-55 

















*Pat. Applied For 








Homogenizers and Sub-Micron Dispersers 
Ask for Bulletins H-55 and SMD-55. 







Ask for G.T.A.— Gaulin Technical Assistance — for experienced 
advice and factual data on the best method to mix or move your 
product. Complete research and test facilities to help you. Write 
for FREE booklets to get you started. Manton-Gaulin Manufac- 
turing Co., Inc., 71 Garden St., Everett 49, Mass. 









GG 







y Of Paiduct Information 





World's largest manufacturers of homogenizers, 





Fi 


STIFF SPECIFICATIONS 


Yet a DIEHL motor met all requirements 


This is another example of DIEHL accomplishment 
based on almost three-quarters of a century of expe- 
rience in the design and manufacture of motors for 
industry. Utilize this experience in the solution of your 
motor problems. We'll work closely with you to pro- 
vide the right motor—at the right time—at the 


The requirements of one of the largest milling ma- 
chine manufacturers called for a close-coupled, special 
duty motor to raise and lower the knee and develop 
sufficient torque for heavy table loads in rapid trav- 
erse without stalling. Cool operation was imperative 
to avoid distortion of the machine table due to heat 
transfer. The motor was to be mounted directly on right price, 
the gear case, therefore complete protection against 
oil leakage into the motor was essential. Motor size, QT ere wnewn: 
compactness and appearance were important factors. DIEHL MANIPACTURING COMPANY 
DIEHL developed the special totally enclosed motor THE SINGER MANUFACTURING COMPANY 

P , ‘ Finderne Plant, SOMERVILLE, N. J 
illustrated, which met all desired requirements. Cool nat dental alts ttt asiltenid Oiiadinn Detainee " 
operation was assured by the fan-cooled design of the Ne. < se- 3840 ee 
motor, effectively preventing heat transfer. The flat- 
type construction saved considerable space and over- 
hang, conforming well with machine contours. Positive 
and dependable machine operation was the end result. 





Please have a DIEHL representative call 


COMPANY 


ee ee cee ee ee ee ee ee ee ee ce ee 


STREET 


Baltimore * Chamblee, Ga. + Charlotte + Chicago * Cincinnati * Milwaukee * Needham, Mass. * New York + Philadelphia + Syracuse 
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One of the world's two largest rotary-disk contactors is 
shown here in B-L-H's Eddystone Division fabricating shop. As 
on all Baldwin work, only qualified welders were employed. 


Baldwin fabricates world’s biggest rotary-disk contactors 


Baldwin-Lima-Hamilton’s Eddystone Division, under contract with C. F. Braun 
and Company, engineers and constructors, recently built two 60-in. rotary-disk 
contactors, largest in the world. Of all-welded construction, both are over 60 
ft. tall. They are used to remove sulfur compounds from natural gasoline 
and heavy naphthas produced in the crude oil distillation unit at the Tidewater 
Oil Co.’s Flying A Refinery near Delaware City, Del. 

The enormous size of these structures was the source of the main fabrication 
problem. However, by using 100-ton Worthington drive rolls, Baldwin was 
able to position the vessels in welding. A huge 150-ton overhead crane moved 
them from place to place. 

Both manual shielded metal are and automatic submerged metal arc welding 
processes were employed, 95% joint efficiency in the welds being obtained. 
Bending, tensile and shear tests were conducted on test plates. The two vessels 
were subjected to Cobalt 60 radiographic inspection as well as magnetic 
particle inspection and were stress relieved at 1100°F in Baldwin’s huge furnace. 
After being statically balanced the shafts were installed in the structures. Drive 
gears were then mounted and the contactors actually operated right in the shop. 





These vessels are excellent examples of the kind of fabricating that only a 
shop with the superb facilities of B-L-H’s Eddystone Division could accomplish. = ee > en bony Griseare 
pais . ae a . t hi . ; refinery, these two rotary-disk contactors, 
For a copy of our illustrated Weldment Bulletin 7001, write to B-L-H Corpora- vbbdv-enn ebeiimabtnd eneetiion ene te 
tion, Philadelphia 42, Pa. largest in the world. 


BALDWIN :- LIMA: HAMILTON 


EBEddystone Division 
Philadelphia 42, Pa 


Hydraulic turbines «+ Weldmentse «© Dump cars ¢« Nonferrous castings 
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Concentration without degradation 


Extreme care is required during the concentration 
of gelatin because of its sensitivity to heat, tendency 
to foam, and the resulting substantial increase in 
viscosity. At the Detroit plant of The American 
Agricultural Chemical Company a Turba-Film! 
Processor is extracting 1200 lbs. of water per hour 
from 2500 Ibs. of gelatin solution with no“burn-on” 
or other degradation of the product. The process 
variables—feed rate, heat, input and operating pres- 
sure—are closely controlled from a central point 
during the continuous, single-pass operation. 

Such Turba-Film features as the mechanically- 
aided, turbulent, thin, falling film; minimum of 
hydrostatic head, and extremely short residence 


time, permit high concentration of a wide variety 
of heat-sensitive materials with no “burn-on”. The 
Turba-Film Processor is performing equally well in 
many applications of heat and mass transfer oper 
ations involving vapor-liquid equilibria such as 
deaeration, absorption, distillation, deodorization, 
countercurrent stripping, demonomerization of 
polymers, and deammoniation of natural latex. 

We offer completely engineered package systems 
for the chemical, pharmaceutical and allied indus- 
tries. Qualified engineers are available to discuss 
the application of the Turba-Film Processor in 


solving your processing problems. 





RODNEY HUNT MACHINE CO. 


Process Equipment Division 


31 Vale Street, Orange, Massachusetts, U. S. A. 








SERVING THE CHEMICAL AND PROCESSING INDUSTRIES WITH EQUIPMENT AND ENGINEERING 
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varor 





|| TO PROCESS 


— Db 
uouIio vApOR +] REDUCING 


COMTOOL VALVE VALVE 








VAPORIZER 


WNSULATED CONDENSATE 
CO, TANK CAR 





HOW CO2 TANK CAR UNLOADS ITSELF. CO arrives in liquid form 
with vapor pressure of less than 300 lbs. psig. Diagram at left 
shows how automatic unloading system sends CO2 vapor directly 
to process. (Control valve A is open when line pressure is 220 lbs. 
psig or higher. Valve B is open below 200 lbs. psig.) Photo 
courtesy of Pfister Chemical Works in Ridgefield, New Jersey. 


CO. goes directly from tank car to process... 


eliminates expensive storage and refrigeration 


no need to handle CO, cylinders or convert dry ice 


cuts down maintenance and upkeep 


reclaims valuable plant space or land 


assures constant CO, flow that matches demand 


Here’s a remarkable, new, exclusive method of 
handling CO, shipments that may prove profit- 
able to many users of carbon dioxide. It’s 
Olin Mathieson’s patented Direct Unloading 
System—CO,, in which CO, vapor flows directly 
from special, insulated tank cars to your process 

.at rates of from 6 to 1500 lbs. per hour, 
varying directly with the demand. 

This new system bypasses intermediate steps 
such as storage in refrigerated tanks, handling 
of cylinders, or converting dry ice, along with 
the expensive, extensive facilities that these 
require. 


Completely automatic, this method requires 
no power—only a small, low-pressure steam 
line. The distance from spur to plant is generally 
immaterial. Olin Mathieson installs and main- 


tains the system and leases the cars to you so 
that no demurrage occurs. 


Direct unloading prevents any venting as 
long as CO, is used in process, while an un- 
interrupted flow is maintained by connecting 
the coupling stations in parallel along the spur. 
This allows a balanced switchover from empty- 
ing tank cars to full ones. 


On-time shipments are assured by Olin 
Mathieson’s .CO, plant at Saltville, Va.,—the 
world’s largest—and by Olin Mathieson’s fleet 
of 24- and 30-ton insulated tank cars. 


Direct Unloading System—CO, can be in- 
stalled in a matter of weeks. Why not contact 
Olin Mathieson soon to see whether it can be 


profitably adapted to your operation. 
4728 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION +« BALTIMORE 3, MO. 
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for design features that deliver 
top-rated efficiency . . . lasting economy 


JENKINS 


sseiaimn CAST STEEL 


Standard on larger sizes of 

all 300, 400, and 600 psi V A V 

Cast Steel Valves, it permits L ES 
easy opening and closing of 


valve, 
The details shown are only a few of the many design features 


developed by Jenkins valve specialists to make Jenkins Cast 
Steel Valves a match for the most punishing requirements of 
higher pressure, higher temperature services. 

You can get the required combination of casting alloys and 
seating metals for services up to 600 psi — 1000°F. With any 


RUST PROOF PACKING Valve specified, you get the plus of Jenkins extra value, — in per- 
“Super-heat” lubri- a a 7 

cated and graphited, | formance, in lasting economy. 

wire reinforced pack- 


ing is standard for ’ are ae . ’ ae . ine ¢ ‘tae 
Jeo kins Cae Seco; Compare every feature, and you'll see why Jenkins Cast Steel 
We far opacial pack- Valves are first choice for so many systems planned for lowest 


ices furnished ; 
required. ~=—Ss Operating cost. 


Gates 2” to 24° — Globes 2” to 10” — 
Angles 2” to 10’ — Swing Checks 2” to 12”. 
Non-return, stop and check Globes and Angles, 4” to 10” 


LANTERN GLAND ' 

STUFFING BOX < E 

Furnished in valves when 4, PATTERNS 
specified, it provides a te 


cooling of test chamber, 3 Screwed, Flanged, or Weld Ends 





PRESSURES 150 Ib. — 300 Ib. — 400 Ib. — 600 Ib. 





PRESSURE Carbon Steel — 150 lb. Valves 
CASTING Carbon Molybdenum Steel — 300, 400, 600 Ib. Valves 
ALLOYS Chromium Molybdenum Steel (when ordered) 





SEATING H Monel 

METALS 13% Chromium Stainless Steel 

(in various Carbon Molybdenum Steel, Stellite faced 
combinations) AISI Type 316 Stainless Steel 





GET THE JENKINS CAST STEEL VALVE CATALOG 


It describes all patterns, casting alloys, and seating 
combinations, with details of the extra value design 
and construction features. Gives pressure-temperature 
ratings, dimensions, and other technical data. Get a 
copy from your Jenkins Valve Distributor, or write: 
Jenkins Bros., 100 Park Ave., New York 17. 


STEEL RING GASKET 

All 400 and 600 psi Valves are 
furnished with soft steel ring 
joint body-bonnet gasket, fitted 
into accurately matched 
grooves, assuring a lasting, 
vapor-tight joint. 


THROUGH PORT 

GATE DESIGN 

Wedge lifts out of flow 
when valve is full open, 
permits free, unobstructed 
flow. 


bo 
SOLD THROUGH PLUMBING-HEATING AND INDUSTRIAL DISTRIBUTORS 
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Two ‘BUFFALO’ pumps 
pin- pointed 
to the needs of the Chemical industry 


For Pumping Corrosives 
or Solutions Containing Abrasive Solids: For Pumping High Temperature Liquids: 
“BUFFALO” TYPE “DS” RUBBER-LINED PUMP “BUFFALO” HIGH TEMPERATURE PUMP 
@ NON-CORROSIVE — Rubber permanently bonded to the @ Water-Cooled Bearings and Stuffing Boxes 


impeller and all liquid passages insures long, trouble-free life 
.. reduces down-time and replacement costs. ij 
@ NON-CLOGGING — The shrouded impeller is highly one cuppert ; 

efficient ...does not depend on close running tolerances, Special Packing (Mechanical Seals if Specified) 

@ EASY-TO-SERVICE — Top of diagonally-split pump casing Smothering Gland 

is quickly removed for easy inspection and servicing. Flexible, All-Steel Coupling 

© HUSKY, DEPENDABLE CONSTRUCTION — including ® Colmonoy-Coated Shaft Sleeve Thru Stuffing Box 
heavy pump and bearing stands, ample stuffing box and bearing 

oil reservoir. Do you have a problem in moving high temperature liquids? 
There's a “Buffalo” Type “DS” Pump to handle your Then, by all means, write today for our recommendations... 
“problem” liquids economically. Write today for Bulletin 982. based on 80 years of engineering experience. 


Cast Steel Casings and Side Plates... full center- 


“Buffalo” Pumps Feature the Famous “Q” Factor —the Built-In Quality 
which Provides Trouble-Free Satisfaction and Long Life. 


BUFFALO PUMPS Division of Buffalo Forge Co. 
501 Broadway Buffalo, N. Y. 
Canada Pumps, itd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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Chemical 
Corrosion Conditions 
here were “Impossible” 


VE 
us 


But TARSET Stopped the Attack! 


he extreme corrosion conditions found in this 

metal finishing plant are seldom surpassed! 
Pickling and plating equipment, as well as struc- 
tural steel, is under constant attack from fumes and 
spillage of sulphuric, nitric and chromic acids and 
cadmium and zinc salts. After several other protec- 
tive materials failed, Pitt Chem Tarset was applied 
and stopped corrosion in its tracks. 


This automatic rotary plater is protected from cor- 
rosion with Pitt Chem Tarset. 


No other protective coating on the market today 
offers you the broad corrosion-resisting properties 
and relatively low cost of this unique and patented 
Coal Tar-Epoxy Resin coating. 

Wherever the going is roughest—on storage 
tanks, precipitator tanks, material conveyors and 
similar chemical plant equipment—you'll find Tarset 
is the recommended coating. 

If you have a stubborn corrosion problem that 
you’ve labeled as economically ‘impossible’ to 
control, it will pay you to investigate Tarset. Send 
today for complete technical data and samples 
for testing. 


COAL CHEMICALS © PROTECTIVE COATINGS ¢* PLASTICIZERS * ACTIVATED CARBON * COKE © CEMENT © PIG IRON 
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How soon will you be forced to recover stack BTUs? 


.. helps raise product quality. 


Che constant rise in cost of fuels means simply this: it is 
becoming more and more uneconomical to dissipate so 
much of your fuel up the stack. Particularly, since so 
much of it — nearly one third — can be put back to work 

For with modern process equipment, which includes a 
Ljungstrom Air Preheater, you can save as much as 30‘ 
of the fuel burned! That’s a saving of 1% barrels in 
every five, 

Heat recovery can also be used to generate higher 
flame temperatures and increase heat-transfer rates. This 
makes it possible to raise through-put as much as 25%. 


LJUNGSTROMS ARE WRITTEN OFF FAST 
Ljungstrom has many other advantages. More complete 


combustion greatly reduces slagging . makes possible 


use of lower grade fuels . 
With these added benefits it’s not difficult to see why a 
Ljungstrom is often paid out in less than a year. 

For more complete data on what Ljungstrom Air Pre- 
heater can do to help you save on production costs... and 
for an analysis of the heat recovery benefits obtainable 
in fuel burning equipment — call or write the Air Pre- 
heater Corporation. 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom operates on the continuous regener 
ative counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste 


gases to the incoming cold air. 


The Air Preheater Corporations 60 £0: 4204 street, New York 17, 0. ¥. 





Guard against impurities 
in ammonia synthesis system 


with G-33 Hydrogenation Catalyst 





oh align PEPE RS. G-33 is a nickel hydrogenation catalyst on a special 
: refractory oxide support. For removal of oxygen and car- 
isiasitamaehea' on bon oxides from hydrogen and ammonia synthesis gas 
instuakke streams where the catalyst may be subjected to severe 

stew nl physical stress. Also used for hydrogenation of organic 
compounds such as aldehydes, ketones and aromatics 


Brea Chemicals, Inc., uses Girdler G-33 catalyse in the 
remove oxygen and carbon oxides in the feed gas to the ammonia 
smooths out normal fluctuations in 4 


system. This catalyst not only 
the synthesis gas, but also protects the stream from abnormal concentrations 


of impurities which may psets in the system 


f ic from u 


A 
$ continuing pr 


3 catalyst must be able to perform Want better performance? Girdler 
ality control, and 


high standar of quality 


ving cata tf probiems can help inprove 


Catalyst improvement 


Physically rugged. G-3 


under stresses induced by iiquid or mixed phase operations 

Girdler makes extensive analyses of physical properties to assure 

Write for bulletin on Girdler catalysts 
CATALYST DEPARTMENT 


your pi 


cence itt $0 


adequate strength 


GIRDLER MANUFACTURES CATALYSTS FOR 

HYDROGENATION + SYNTHESIS GASES AND 

HYDROGEN GENERATION « DESULFURIZATION — 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


* NEW CATALYTIC PROCESSES 
LOUISVILLE 1, KENTUCKY 
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YOUR ANSWER TO A PRODUCTION OR CONTROL PROBLEM 


MAY BE \Cdedllem igen TOLEDO 





neue 





Automatic 
Bulk 





Product 


Weighing 





Testing 
and 
Sorting 


This custom-engineered Toledo 
automatically tests and classifies 
coil springs for automobiles at the 
rate of 900 per hour. It is one of 
many types of Toledos used in 
classifying, testing and balancing. 


Automatic 
Liquid 
Filling 


This Toledo pro 
vides fast sub-sur 
face filling of drums, 
eliminates frothing 

cuts off flow of 
liquid precisely and 


Accurate, printed 





weight records of bulk 
materials guch ag flour going into 
truck or carload shipments are pro- 





vided by this Toledo. Automatically 
weighs materials and transmits Weight 





data to remotely located adding ma.- 





chine for totalizing and recording, 








Electronic Weighing 
with Remote 
Dial Location 


Toledos with electronic 

load cells eliminate 

mechanical connections 

between platform and 

scale head; bring new flexibility to testing 
and weighing operations. Dial may be 
located wherever desired and weight data 
fed into a variety of recorders and office 
machines for processing. Digital indica. 
tion, if desired. 





automatic ally. 
Speeds liquid hand 


bata 





ling operation, In- 
dicates tare, gross 





and ‘net weight. 


Centralized 
Control of 





Weighing Systems 




















Complete, centralized, 
push-button control of 





t 
re | 
vere 


Uhals your probleme ? 


Whether the answer lies in a custom- 








engineered Toledo unit, a special 
adaptation or in one of the wide 
selection of standard Toledos, your 
inquiry will receive prompt atten- 
tion. Write today. Toledo Scale 
Company, Toledo 13, Ohio. 


‘a m 


batching or filling 
Operations ig Provided 
Y Toledo Control 
Consoles such as this. 
isting and adding unit 
receives weight data 


directly from remote 
Scales, 











TOLEDO. 


HEADQUARTERS FOR SCALES 








my C2 R = OVERHEAD Ee 

D3 MOOR AND BENCH AND = iA__OOVER. &) WEIGHT oe Cai, COUNTING 
en | PORTABLE t y UNDER PRINTING ; C TS SCALES 
t= S) SCALES : SCALES SS SCALES ee 1 SCALES 
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¥%” No. 60 or 120 ¥,” No. 61 or 121 


all of these 
steam traps 
are impulse! nose 


Take your choice! There is a Yarway Impulse Steam Trap 
for practically every trapping requirement in your plant. 

Revolutionary when introduced 20 years ago, the Yarway Impulse 2” No. 67 or 127 
principle has been proved by more than a million in service everywhere, 
is still gaining new friends every day. 

SERIES 60—for normal steam trap requirements; pressures to 
400 psi, temperatures to 450° F. Stainless steel body and working 
parts. Six sizes, 14” to 2”. 

NO. 20-A—available in 14” size only— similar to 14” #60, but 
with low capacity —designed especially for light condensate loads. 

SERIES 120—same as Series 60 but for higher pressures and 
temperatures (600 psi, 750° F). Featuring all-stainless steel 
construction. Six sizes, 14"’ to 2”. 

SERIES 40—for heavy condensate loads requiring high capacity traps. 
Sizes 14” to 3" in stock, larger sizes (1)2’’, 2’, 242’’) available. 

INTEGRAL STRAINER TRAPS—for marine use and for high pressure 
trapping service in steam power plants with pressures up to 2500 psi. 
Six sizes, 14" to 2”; flanged and socket-welding ends. 

All Yarway Impulse Steam Traps are available through 
270 convenient local Industrial Distributors. For descriptive 
bulletin on any type of Impulse Trap, write... 


YARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphia 18, Pa. 


1” No. 63 or 123 





¥%4" No. 20-A 


¥,’’ No, 40 


¥%" No. 41 


Socket-weld Integral-strainer 
Impulse Trap—'4”’ to 2” 


Flanged Integral-strainer 
Impulse Trap—'4” to 2” 


\77.\\a IMPULSE STEAM TRAPS 


The Impulse that revolutionized steam trapping 20 years ago 
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AERIAL CABLE is installed without crossarms, enabling plant to add to electrical system with minimum labor cost and delay. 


Three won't make a crowd—with Anaconda Aerial Cable 


Crowded pole § new power lines wind, rain, snow and ice withstands Cable top resistance to ozone, heat and 
needed! This industrial plant solved the falling branches minimizes mainte- moisture. The Man from Anaconda or 
nance and repairs; has unsurpassed de your Anaconda distributor can give you 


problem neatly and at low cost with 
information. Write or call today. 


Anaconda Aerial Cable pendability, full 
Anaconda Aerial Cable is fast, easy TODAY’S FINEST AERIAL CABLE! || ype AB Anaconda Wire & Cable Company 25 
to install no special ducts, crossarms butyl insulation gives Anaconda Aerial Broadway, New York 4, N. Y. 5796 


or insulators are needed. And one cable 
takes the place of multiple wires! 


Even where space is not a factor, you A rN 
may find Anaconda Aerial Cable SEE THE MAN FROM NACOND 


far 


more economical than other conductors son AERIAL CABLE 


in the long run, Aerial cable shrugs off 


. Conductors—copper or aluminum 


. Ozone-, moisture- and heat-resistant 
butyl insulation 


3. Neoprene weather-resistant jacket 
. Messenger 


5. Binder tape 





ENGINEER 
YOUR OWN 
FUTURE! | 


You can, with The Chemstrand Corporation, a leader in the dynamic, growing 
chemical-textile fiber industry. Chemstrand is now in its sixth major expansion 

in five years. Although already a leader in its field, Chemstrand’s greatest growth 

still lies ahead. There’s still time to get in on the ground fleor. Let’s exchange jf WS 
facts right now. If you are qualified, this may well be the chance you've been LAS 


searching for, to engineer a great future for yourself and for your family. 


Decatur, Alabama. 


SSeS RERE ER SRE ESR EERE SEER SE EEE EERE EEE EE RR EE SS 





aa \ — WRITE TODAY — For further details, contact Technical 
a. Personnel Manager, The Chemstrand Corporation, 


A 


CHEMSTRAND 


TECHNICAL PERSONNEL MANAGER, Dept. ChE 8-57 
The Chemstrand Corporation, Decatur, Alabama 


Gentlemen: 

It is my understanding that you need for immediate 
employment graduate engineers in various fields, 
particularly chemical, mechanical, industrial, 

textile and instrument engineering. 

I am a graduate engineer. 

Please send me information concerning the ground 
floor opportunities at Chemstrand. 

NAME 

STREET 

- a“ : City ZONI STATE 

THE CHEMSTRAND corPorATION, DECATUR, ALABAMA Se ee Ps 


TOMORROW'S BIG DECISIONS WILL BE MADE Dy the men who act today... 


BPSVVesesVeeeeeeeeana eae & 
FSV SBeeBERESR SERRE ERE ESE SES & & Ff 
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Here a Stearns Type ‘'K 


in @ southeastern plant 


OnGnam 


OWING HOW 
* wraratoe 


worry 


‘ 


Om maGntlic malian 


all 


"' separator is processing ilmenite 


Here are some 
products the 'K"’ 
handled profitably: 


Product Purification 
Silica Sand 
Scheelite 

Soda Ash 
Abrasives 

Silicon Carbide 
Aluminum Oxide 
Pottery Clay 

Fire Clay 

K yanite 
Nefheline Syenite 
Barite 


Product Concentration 
Manganese Minerals 
Iimenite 

Monazite 

Chromite 

Columbium Ores 
Tantalum 

Wolframite 


Purify, concentrate 
low or high-value 
minerals - profitably 


STEARNS HIGH-INTENSITY MAGNETIC SEPARATOR 


Stearns Type K magnetic separators have the power 
and efficiency to concentrate and purify materials pre- 
viously considered unresponsive to magnetic treatment. 
Further, these units have the capacity to profitably 
handle material of low unit value as well as costly min- 
erals and ores. 


Users report that this separator has given outstanding 
results for magnetically cleaning or concentrating ma- 
terials ranging in size from 10 to 200 mesh. Capacity 
ranges from 80 to over 500 Ib per hr per inch of feed 
width. “K”’ separators are built in 10, 20 and 30-in. feed 
widths and can be furnished with from 2 to 7 magnetic 
fields. Complete laboratory facilities available for test- 
ing samples of your product. We invite comparison of 
results. Write today for Bulletin 701-BB. 


Features that put the 'K"’ out front: 


1. Magnetic field protected against flux leakage — Mag. 
net support frame is not part of magnetic circuit. Specially 
constructed steel rolls with non-magnetic stub shafts further 
insulate magnetic circuit. 

2. Simple adjustment — Positive, easy control of feed rate, 
air gap width, splitter settings for extremely accurate sepa- 
ration. So simple, unskilled workers can operate and adjust it. 
3. Uniform material distribution — Louver-type feeder 
provides uniform distribution across entire feeder width. 
Effective use is made of all available feed width. 

4. Powerful magnetic force — Primary pole noses are sci- 
entifically shaped to give maximum flux density in separat 
ing zone — take full advantage of available magnetic flux. 
5. Progressive inductive magnetization provides 
greater efficiency —Successive magnetic fields induce mag 
netic properties even in materials having low responsiveness 
to magnetic force. 31 


_ STEARNS MAGNETIC PRODUCTS 





seit at 635 South 28th Street * Milwaukee 46, Wisconsin 
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for 


ruUnMADUITY CPOMNRAY 
FRIDABILITY plus © | ONOM! 


..IN GENERAL PUMPING SERVICE 


PUMPS 


CHEMICAL ENGINEERING 


Cross section of Maintenance- 
Free class DMV and DHV 
pump with double mechani- 
cal shaft seals and prelubri 
cated sealed bearings. 


Cross section of Class ALV 
single-stage pump with con 
ventional stuffing-boxes and 
shaft bearings. 


... IN F 


External view of a 5FUV Fire 
Pump equipped with grease- 
lubricated ball bearings and 
fire fittings. 


CONDENSERS 


COMPRESSORS 


August 1957 


I-R Single-Stage, Horizontally-Split Centrifugal Pumps 
offer many features for trouble-free performance 


and low operating and maintenance costs 


For capacities from 250 to 2400 gpm and heads to 350 ft., the DMV and 
DHV Pumps shown at the left provide important savings in floor space and 
virtual immunity to stuffing-box and lubrication problems. All units are 
equipped with double mechanical shaft seals that eliminate stuffing-box 
maintenance and pre-lubricated sealed ball bearings that require no atten- 
tion or lubrication for the life of the pump. For complete details, send for 
Bulletin 7248-A, 

The standard line of I-R single-stage, horizontally-split 
pumps, of which the Class ALV unit illustrated is typical, 
covers the broad operating range from 25 to 50,000 gpm 
and heads from 20 to 350 ft. Extra-deep stuffing-boxes are 
equipped with seal cages for the supply of sealing liquid 
from pump discharge passage or an external source. Two- 
piece split glands are easy to remove and replace for repack- 
ing the box. All of these pumps can be provided with any 
desired type of drive. 

Ingersoll-Rand also offers a complete line of single- and multi-stage 
pumps of both the horizontal and vertical type. Your I-R representative will 
be glad to give you complete information on the pumps best suited to your 


specific requirements 


PUMP SERVICE 


I-R Fire Pumps have been completely approved 
by the National Board of Fire Underwriters and the 


{ssociated Factory Mutual Fire Insurance Companies 


Except for details of pump fittings, 1-R Horizontal Fire Pumps are identical 
to the general-purpose units shown above. Fully approved for permanent 
installations of the hose line or sprinkler type, they provide dependable fire 
protection for public buildings, small cities, factories, shipyards, hotels 
and mines 

I-R Horizontal Fire Pumps are available, with any desired standard 
fire fittings, in capacities of 750 and 1000 gpm at 100 and 125 psi, or 1500 
and 2000 gpm at 100 psi. Vertical Units are also available for 750 and 
1000 gpm at 100, 125 and 150 psi. Send for Bulletin 7226 











Ingersoll-Rand 


10-453 11 BROADWAY, NEW YORK 4,N.Y 
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DIESEL ENGINES AIR AND ELECTRIC TOOLS 





Designed to solve safety and service problems 


ooo THE NEW ASHCROFT 
PNEUMATIC PRESSURE TRANSMITTER 

















This new Ashcroft Pneumatic Pressure Transmitter is 
particularly recommended to processing industries and 
power stations, It combines speed and accuracy with max- 
imum protection and serviceability. 


The new design features the 6” indicating Ashcroft Maxi- 
safe Duragauge, long known for dependable performance. 
It has an integrally-cast solid metal wall between dial 
and pressure sensitive element so that the transmitter can 
measure pressures up to 100,000 psi with complete safety 
for personnel and equipment. If misapplication ruptures 
the Bourdon tube, the Teflon-coated back cover serves as 
a safety blowout relief 


Another outstanding design advantage is easy access to 
both gauge and transmitter sections, Simply remove the 
safety-relief back cover and both the gauge and transmit- 


ter can be calibrated. Yet a sealed housing makes the entire 
assembly weatherproof. 


The transmitter operates on low-pressure air. No need for 
expensive high-pressure lines and fittings. Supply air 
pressure as low as 18-20 psi for 3 to 15 psi output provides 
especially advantageous operation where electrical wiring 
might be a hazard. Inflammable, poisonous or corrosive 
liquids or gases are confined close to their source, away 
from the central control point. 


The Series 1250 Ashcroft Pneumatic Pressure Transmitter 
is available with pressure sensing elements in all standard 
pressure ranges and Bourdon tube materials. Installation 
of the transmitter is easy. Small diameter tubing may be 
used, and the pipe, stem, wall or flush mounts are inter- 
changeable in the field. Get complete operational data and 
construction details. Write for Bulletin 340. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has the broad knowledge and thorough experi- 
ence essential to satisfy every requirement of your Ashcroft Pneumatic Pressure 
Transmitter application. You get fast, economical service from his local stocks. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


A product of MANNING, MAXWELL & MOORE, INC. stTRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 
“SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 


Muskegon, Mich. 


August 1957—CuemicaL ENGINEERING 





GET ALL THE SURPRISING FACTS 
ABOUT ALCOA ALUMINUM ELECTRICAL RIGID CONDUIT 


Material price comparisons, plus the in- 
creasing cost of installation, have focused 
attention on the many advantages of Alcoa” 
Aluminum Electrical Rigid Conduit and 
the potential savings it provides. Such as: 
No maintenance painting; no staining 
Weighs two-thirds less than steel 
Easier to cut, bend, thread, install 
Nonsparking 
Up to 20% less voltage drop 


They all boil down to new lows in the com- 


bined cost of materials and installation on 
inherently corrosion-resistant conduit in- 
stallations. In the larger sizes, four inch for 
example, aluminum installed costs less than 
steel. In smaller sizes, rustproof, always- 
good-looking aluminum conduit costs only 
slightly more. 

You can get all of these facts from your 
nearby Alcoa sales office or by writing for a 
copy of our rigid conduit booklet. We'd 
also like you to have a one-foot sample of 
aluminum conduit for inspection and test- 
ing. Just complete and mail this coupon. 


orn 


Aluminum Company of America 
2324-H Alcoa Building 
Pittsburgh 19, Pa. 


sparcrotitné Fabortoig jy 


RIGID CONDUIT 
ISSUE MC-36 


ALCOA 
ALUMINUM, 
CONDUIT 


ALUM MUM COMPA YT OF AmamGe 





a ae 
ay we 


—_ 


THE ALCOA HOUR — 


Your Guide to the Best in Aluminum Value jmp twrsn’s Fest iv rama, 


Aiternate Sunday f venings 


Cuemica, Encingeninc—August 1957 


Please send literature on Alcoa Aluminum Electrical Rigid Conduit and 


a one-foot sample. 
Name 

Title 

Company 

Address 


City and State 





Such helpful information as this is con- 
tained in a new booklet (TP54) which we 
have prepared to describe the physical and 
chemical data on Tower Packings. It is 
free on request to chemical engineers, 
engineering students and colleges. 


Write for it today. Address Dept. CE-857 
The U. S$. Stoneware Co., Akron 9, Ohio 


What is the 
largest recommended 
diameter for a 
packed tower? 


What's the proper 
ratio of packing 
size to 
column diameter? 


Height of 
packing above 
support 
plate? 


Data also includes sizes, surface area, 
number per cubic foot, percentage of free 
gas space, etc., on Raschig Rings (ceramic, 
metal and carbon), Intalox Saddle Pack- 
ing, Berl Saddles, Lessing Rings, Cross- 
Partition Rings, Spiral Rings, and Metallic 
Pall Rings. 


ls? =— 
. 


U. S. STONEWARE 


AKRON 9, OHIO 
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Chemical Engineering 


What's new in chemical processing 
Na, Mg join forces to make pure Hf... No absorber in new 
ClO, process ... How to purify helium on a big yseale. 


Toward better process-data handling 
Processors eye Tidewater Oil's data-logging and scanning 


setup to see whether or not it will really pay off. 


Time for a process change 
Alterations at Virginia-Carolina’s three-year-old 
phosphate plant have solved costly maintenance problems, 


AUGUST 1957 


Low-cost route to ethylene 


Department Index 
pe A process associated with the gas utilities coupled with one 
Process & Technology 
Calendar ... 
Chemical Products 
Process Equipment T e Jemand hype » ellie 
Cost index. ransistors demanc¢ lype rpure silicon 
Economics Now that 
Consumption Index one b ; 
4 silicon producers are bending over backwards for purity. 


used by petroleum processors cuts ethylene costs. 


the future of semiconductors looks so bright 


New approach to disposal of waste pickle liquor. . 
Koppers claims its monohydrate recovery process is the 


cheapest practical solution to waste disposal headaches. 


Refractory with many faces.......... 
Carborundum Co. has pioneered a new route to a versatile 


silicon carbide refractory that boasts high qualities. 


Corning’s new low-cost ceramic-from-glass . 
This hybrid is lighter than aluminum, harder than high- 


carbon steel, up to nine times stronger than plate glass. 


Good cleaning technique in dust collector 
An air-jet, venturi-nozzle design keeps the enclosure free 


of moving parts, makes high-temperature operation possible 


No slump for industrial gases... . . 
What happens to the industrial gas market depends on 


technological achievement; today both are going places 





| 
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‘LEAK DETECTION ... another reason 
; why you get more 
for your dollar 

with p-k heat exchangers 


The 
to make 


man above is sHoopmnig around a P-kK heat exe hanger 


leak free, The 
an extremely sensitive leak detector which picks up even 
the of leak 
can detect a leak so small that it would take a 4 
ol 


sure itt instrument he’s using is 


For example, it 
L100 


slightest trace a gas or vapor 
eul for | 
in Ounce without discovery 


Chis leak detection 


ing and testing procedures that make 


of gas or vapor to escape 
test is only one of the many fabricat 
P-K heat 

For another example 
flaw 
each tube end is expanded electronically for the 
fect fit 


to assure that it will perform exactly at its rated capacity 


transter 
equipment the best you can have 
every weld is x-rayed so that any can be eliminated 

most per 


Each unit's thermal rating is scientifically checked 
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Precautions like these are the reasons why more and more 
turning to P-k 


for their ex hanger needs. P-K invites your Inquiries about 


processors, engimeers and contractors are 


the design and fabricating of heat exchangers. Write, phone 
Che Patterson-Kelley Co 168 Burson Street 
Pa 


or visit Inc 


East Stroudsburg 


Kelley 


Process Division 


Patterson 


Chemical and 


Heat Exchangers + Converters 


Oil Heaters « 


* Storage Water Heaters « Condensers 


Storage Chillers + and all types of heat transfer equipment 
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DEVELOPMENTS ... 


v Ion-exchange cellulose, soon 


to be available from a new 
Brown Co. pilot unit at 
Berlin, N. H., permits 
fractional adsorption and 
elution of proteins under 
such mild conditions that 
denaturation is avoided. 


Vv Look for a news break soon 


on Willard Morrison’s 
scheme for long-distance 
bulk transport of methane. 
Allis-Chalmers has deliv- 
ered a 14x8-in., 11-stage 
centrifugal pump for un- 
loading liquid methane at 
—258 F. 


Vv Zirconium capacity of Wah 


Chang’s new plant at AI- 
bany, Ore., is reportedly 
more than 1 million lb./yr. 
Since present AEC con- 
tract calls for delivery of 
only 300,000 Ib./yr., most 
of new plant’s zirconium- 
hafnium output will prob- 
ably be available to com- 
mercial users. 


Chementator 


C. H. CHILTON 


Na, Mg join forces to make pure Hf 


Hafnium tetrachloride has been reduced 
directly to a high-purity sponge in successful 
pilot runs by the Bureau of Mines at Albany, 
Ore. Product is purer than that made by pres- 
ent reduction techniques plus iodide purifica- 
tion. Seale-up from 40 to 184-lb. batch size is 
now under way. 

Results with zirconium have been equally 
good. But application of this development to 
zirconium production will be slow because Zr 
of acceptable purity already is produced suc 
cessfully by direct reduction. 

Bureau’s process is a modified Kroll con- 
cept that reduces hafnium tetrachloride with 
a mixture of sodium and magnesium. Main 
element of success is claimed to lie in a new 
operating technique. 

Hafnium tetrachloride, sodium and mag 
nesium in the reactor are heated to 725-750 C. 
and held there until all sodium reacts. (At this 
temperature, magnesium does not react.) 
Upon completion of the sodium reaction, tem- 
perature is boosted to 850 C. and magnesium 
reacts to completion. 

teaction temperatures are lower and rates 
more uniform than with a straight magnesium 
reduction. Result is less pickup of impurities 
from the crucible. 


No absorber in new ClO, process 


Add one to the roster of chlorine dioxide 
processes available to producers of bleached 
wood pulp. 

Columbia-Southern’s new process, un 
veiled in June to the Canadian Pulp & Paper 
Assn., resembles the Mathieson process (Chem 
Eng., July 1956, pp. 134-6), in that ClO, is 
formed from sodium chlorate with sulfur di- 
oxide as reducing ayvent. It differs, however, 
in that the reaction occurs in two steps: 

«Sodium chlorate is reduced by trival 


(Continued on page 144) 
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under pressure conditions with the 








Pre 


Ilustrative drawing of 
Merco Pressure Centri- 
fuge. In this example, 
wash is being introduced 
into recycle line at point 
B. If no wash is required, 
valve at B is closed. Con- 
centrate is withdrawn at 
point A. 


CHEMICAL ENGINEERING 


ssure Centrifuge 


Newest development in wet processing equipment, the Merco Pressure 
Centrifuge is designed for all continuous centrifuging applications at 
pressures up to 110 psi. Key to pressure operation is a specially designed 
housing closure that has been exhaustively tested at pressures two to 
three times the guaranteed figure of 110 psi. Equally important, this new 
unit incorporates the unique Merco “Return Flow’”’ principle for maxi- 
mum operating flexibility. Under centrifugal forces thousands of times 
higher than gravity, even the smallest particles in the feed ‘‘sink”’ 
rapidly outward and are continuously expelled through fixed open nozzles 
in the rotor. A controlled portion is withdrawn as finished concentrate 
and the remainder becomes a return flow to the rotor. Wash, if desired, 
is introduced to the return flow line . . . clear, excess liquor overflows out 
the top of the unit. 

If there’s a step in your flowsheet involving concentration, washing, 
clarification, soluble recovery, or classification under pressure, there is a 
good chance that this new tool will prove useful. Bulletin No. 2600, just 
off the press, describes the Merco Pressure Centrifuge in detail. For your 
copy, write Dorr-Oliver Incorporated, Stamford, Conn. 


Merco T.M. Reg. U. 5S. Pat. Off 


 ornR-CouriverR 


inco5nrreoernmavteo 


WORLD-WIDE RESEARCH + ENGINEERING + FQUIPMENT 





Check these positive advantages 


Pressure Operation — Concentration, washing, clarification, soluble re- 
covery or classification can be carried out under pressure. 

No Solids Build-up — All solids entering the unit are continuously dis- 
charged. Return flow flushes solid material at periphery of rotor. 

No Nozzle Clogging — Return flow principle permits nozzle flow 2 to 10 
times as great as the underflow actually withdrawn. Merco nozzles will dis- 
charge particles as large as 1/32 inch. 

Practical Design — All separating conditions are controlled externally. The 
unit is equipped with a sturdy housing which has been X-rayed and hydro- 
statically tested. 
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CHEMENTATOR 


ent chromium to give ClO., while the Cr is 
oxidized to dichromate. Reaction takes place 
at 100 C., with steam as diluent. 

¢Dichromate is then reduced back to 
trivalent Cr by SO.. 

Another auxiliary step is necessary—re- 
moval of byproduct sodium sulfate from the 
recycle liquor. This is done in two stages—the 
first at 30 C. to crystallize sodium acid sulfate, 
which is redissolved and cooled to 0 C, to get 
crystals of normal sodium sulfate, 

Mixture of steam and ClO, from the gen- 
erator can be totally condensed to give a high- 
strength ClO, solution directly, eliminating the 
need for an absorption tower and avoiding 
loss of chlorine dioxide. 


How to handle powders in fluid beds 


Pelletization of finely divided particles 
within the bed now makes it practical to 
calcine precipitated calcium carbonate via the 
fluidized-solids technique. 

As proved out in a 30-ton/day Dorr-Oliver 
unit at Lansing, Mich., in situ pelletization 
achieved by addition of small amounts of soda 
ash—reduces elutriation and permits use of 
gas velocities as much as ten times greater 
than with unpelletized feed. 

Function of the 8-ft.-dia., 30-ft.-high Lan- 
sing unit is to reclaim waste calcium carbonate 
sludge from a municipal water treatment plant. 
The solids are substantially all finer than 500 
mesh (ranging from 0.5 to 380 microns), 
whereas fluid-bed operations usually handle 
solids in the range of 8 to 400 mesh. 

At 1,700 F., the operating temperature of 
the Lansing unit, the soda ash—previously 
added to the sludge to the extent of 1-2% of the 
product—melts and forms a sticky adhesive. 
Fine particles of lime, coated with molten soda 
ash, stick together and form pellets ranging in 
size from 4 in. to 20 mesh. 

Calcined pellets drop from the oil-fired 
furnace compartment into a cooling compart- 
ment, where they are cooled by heating the 
incoming combustion air to 440 F. Part of the 
product is recycled to the furnace through a 
roll crusher to provide a supply of —8 mesh 
seed pellets. 

Dorr-Oliver began work on this system of 
lime sludge recovery in a 2-ton/day pilot plant 
about seven years ago. The Lansing unit 
actually started up in 1955 but ran into difficul- 
ties which required certain design changes. 
However, with these troubles now essentially 
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licked, Dorr-Oliver hopes to sell additional 
units, not only to water treatment plants, but 
also to kraft pulp mills, where the system 
would appear to fit ideally into the flowsheet. 


More backing for pebble-bed reactor 


Word of U. S. interest in high-tempera- 
ture gas-cycle nuclear power reactors follows 
closely disclosure of German activity in this 
field (Chementator, June 1957, p. 139). 

Sanderson & Porter, New York engineer- 
ing firm, is collaborating with Alco Products 
to design an experiment for AEC’s reactor 
testing station, Arco, Ida., that will prove 
feasibility of constructing a 50-mw. prototype 
reactor facility. Hoping to win AEC approval 
for testing, program aims to overcome temper- 
ature limitations of present reactor systems. 

If successful, S&P’s system will generate 
high-temperature, high-pressure steam suit- 
able for use in any existing or contemplated 
turbogenerator set. It will make possible the 
conversion of any fossil-fueled power plant to 
nuclear fuel. 

S&P has designed its reactor around tem- 
perature-resistant spherical fuel elements of 
graphite and uranium dioxide contained in 
vertical, parallel tubes. Fuel fabrication cost 
with a standard pelletizing machine could be 
less than $10,000 for a 50-mw. reactor. 

Helium, circulating at 50 atm. pressure, 
transfers heat from the reactor (at 1,400- 
1,500 F.) to the counterflow steam generator. 
Fission products are removed from the gas by 
reactive traps ahead of the steam generator. 

Nearly all phases of S&P’s design are 
based on accepted know-how. Only the per- 
formance of the spherical ceramic fuel ele- 
ments under proposed reactor conditions is 
now unknown. 


Acid test for automatic data handling 


Full-dress performance at Tidewater’s 
new Delaware refinery marks a crucial point in 
automatic data handling’s checkered career. 

Tidewater’s system (sce pp. 148-150) bows 
in against a mixed background of fanfare and 
mumbled misgivings from critics who’ve been 
disappointed by automatic data handling’s 
earlier tryouts. 

Controversy centers on economic justifica- 
tion, reliability and maintenance troubles. 


(Continued on page 146) 
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Write for your free copy today! 


NEW! Valuable Information on Sulfuric Acid 
in this big, fact-packed data book... 


36 pages of helpful technical data 
-including material not available 
elsewhere! 

Here 
producer of Sulfuric Acid 
the most helpful technical bulletins 
ever offered on this vital basic chemi- 
cal. It provides a wealth of carefully 


from America’s foremost 
is one of 


—— 
Basic Chemicals for 
American Industry 


CHEMICAL ENGINEERING 
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selected dita which years of con- 
sumer contact have proved to be most 
useful and most frequently required 


In addition to interesting back 
ground information, this fact-packed 
bulletin covers such pertinent topic 
as physical properties .. . storage and 
handling methods and equipment 
methods of analysis, etc. Included are 


many tables, charts and graphs on 
Sulfuric Acid and Oleum, some of 


which are not available elsewhere 


Write for your copy, now! 
No user of sulfuric should be without 
this valuable technical bulletin! We 
will be glad to send you a free copy 
Use company letterhead, please, 


when you request it 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL 


& DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 
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Some cost-minded engineers find that benefits 
of data-handling systems are just too intan- 
gible and not worth the accompanying head- 
aches. For example: 

Standard Oil Co. (Ohio) installed three 
data-logging systems in the past two years. 
Two systems suffered electrical and mechanical 
breakdown or maintenance difficulties; only 
one system performed “as expected.” Con- 
cludes Sohio: It’s pretty hard to show concrete 
dollar payout for data logging except in rare 
cases of direct labor savings. What’s needed 
is more reliable equipment, better-trained re- 
finery instrument men. 

Esso Standard has had better luck with a 
two-year-old data logger on a polymerization 
unit at Bayway. Esso finds that savings in 
accounting work and reduced control-room in- 
vestment are real, but small—not enough by 
themselves to justify the logger. More im- 
portant, however, output data have proved 
accurate enough for process accounting. Esso 
stresses that each logger must be justified on 
the basis of location and functions, feels sure 
that, in the future, some of its more complex 
units will have loggers designed into them. 

As if to reinforce Tidewater’s show of 
faith, Union Oil Co. is now reinstalling a 
pioneer data-handling system that was first 
installed in 1955, then sent back to the manu- 
facturer for debugging. Union points out 
that now it will get a proven unit instead of a 
prototype. 


Hydrogen, clay vie in lube oil race 


Petroleum refiners soon may push lube 
oil quality with some of the verve they’ve 
thrown into the octane race. During 1957 the 
industry will boost output of hydrogen-treated 
lube oil by a soaring 233%. And since this 
product boasts lower sulfur content and gum- 
forming tendencies, improved color and stabil- 
ity, the competitive race will quicken. 

All signs indicate total refinery hydrogen 
treating will climb from 300,000 bbl./day to 
1 million bbl./day during 1957. Lube oil ac- 
counts for 25% of this total. 

At that rate, all byproduct hydrogen from 
naphtha reforming will be soaked up by year’s 
end. Further demands will force intallation of 
supplemental hydrogen-generating facilities. 
Tidewater’s Delaware refinery was first to 
choose this course, others may follow. 

But hydrogen treating is not the only tool 
for meeting increased lube-oil competition. Sev- 
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eral refiners are reported to be pondering pos- 
sible installation of a new continuous percola- 
tion (adsorption) process to decolorize, purify 
and finish their oils. Developed by percolation 
expert Minerals & Chemicals Corp. of America, 
process produces continuous flow of uniform 
specification product. It eliminates blending 
of light and dark streams encountered in static 
batch percolation, makes possible better over- 
all quality. As a bonus for the refiner, Minerals 
& Chemicals claims lower capital costs and 
10-20% higher yield of finished oil per lb. of 
adsorbent. 

Another method, Socony Mobil Oil’s Ther- 
mofor continuous percolation process, has been 
operating in two refineries for several years. 
Socony hasn’t pushed further installations be- 
cause of growth of hydrogen treating. 


How to purify helium on a big scale 


Refrigeration and adsorption, which 
usually compete for gas-purification jobs, play 
on the same team in a helium-purification unit 
now being designed by Rust Engineering Co., 
Pittsburgh, for Universal Cyclops Steel Corp., 
Bridgeville, Pa. 

Objective is to supply inert atmosphere 
for an entire 80,000-cu. ft. room in which space- 
suited men will forge and hot-roll zirconium 
and molybdenum ingots. So reactive are these 
metals at their working temperatures (around 
4,000 F.) that only 200 ppm. of total impurities 
(essentially air) are tolerable in the helium. 

Design problem faced by Rust is how to 
establish and maintain a virtually pure inert 
atmosphere economically on a large scale. Hel- 
ium for balloons need not be more than 99.7% 
pure. For small-scale blanketing, higher pur- 
ities have been obtained by charcoal adsorbers 
submerged in liquid nitrogen—too costly a 
technique for a big job. 

For initial filling of the room with helium, 
Rust is figuring on progressive, continuous 
adsorption of a circulating gas mixture cooled 
by a commercial low-temperature refrigeration 
unit. As air is adsorbed, it is replaced by hel- 
ium to maintain constant (atmospheric) room 
pressure. As air content of the circulating gas 
decreases, so does the heat of adsorption 
evolved. Temperature of the system drops at 
an increasing rate until at about —90 F.—the 
normal operating temperature— all but about 
200 ppm. of air has been removed. 


For more on DEVELOPMENTS.........148 
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BUYING SOLVENTS? 


Multi-product deliveries reduce costs... 


iF you’re looking for a proved way 
to cut your solvent costs, one of the 
best methods is through multi-product 
deliveries. Here’s how it works: 


When you are buying less than tank 
car quantities of several different sol- 
vents, you can combine your orders to 
make up a full tank car and a single 
delivery can be made at bulk prices 
for all. Compartmented tank cars and 
tank trucks are available for multi- 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlanta « Boston + Chicago + Cleveland « Detroit + Houston «+ Los Angeles + Newark « New York + San Francisco + St. Lovis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited + Montreal + Torente + Vancouver 
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product deliveries, and Shell’s con- 
veniently located stock points assure 
prompt delivery to your plant. 

When you choose Shell Chemical for 
your solvent source, the products you 
receive will meet the highest purity 
standards set by industry. And Shell's 
technical service staff is prepared to 
assist you in the solution of product 
problems that may arise. Write for 
specifications and prices. 


Acetone 

Methy! Ethy! Ketone 
Methy! isobutyl Ketone 
Mesity! Oxide 

Ethyl! Amy! Ketone 
Diacetone Aicohol 

Ethyl! Aicohol 

Neoso!l” Solvent 
Isopropyl! Alcohol 
Methy! Isobuty! Carbinol 
Hexylene Glycol 
Secondary Buty! Aicohol 


isopropy! Ether 


4 yy 
‘SHELL 
gy 











LOGGER automatically prints out important process ¢p TREND RECORDERS allow operator to follow selected 


data each hour, any off-normal point whenever detected. critical variables over any desired period of time. 
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DEVELOPMENTS... 


PROCESSES & TECHNOLOG Ye. x. cunros 


TAPE-PUNCH records averaged or integrated 


process data for use by 


refinery 


accountants. 


AUTOMATIC 


Process-Data Handling 


Gives operators rapid-fire information, 
constant checks on plant performance. 


C HEMICAL and petroleum processors with an appraising 
eye on automatic data-handling systems are anxiously 
waiting to see if $l-million worth of data-logging and 
scanning equipment lives up to expectations at Tidewate1 
Oil Co.’s new 130,000-bbl./day refinery at Delaware City, 
Del, 

Tidewater’s 13 information systems (one associated 
with each major processing unit*) have a total capacity 
of some 5,000 points or process variables, feed data to 
nine control rooms. 

So far, reports Tidewater, these systems are doing 
everything they’re expected to—and doing it well. Al 
ready, most of the systems (each handling 300 to 500 
process variables) are installed and operating at a 90° 
plus service factor. 
> Scans, Logs, Averages, Integrates—Engineered and 
installed by Panellit, Inc., Skokie, Ill, and designated as 
modified Panellit 605, each data-handling system ha 
these three important jobs: 

e Continual automatic scanning of hundreds of vari 
ables at a rate of 5 variables per sec. If a variable strays 
from preset limits, a flashing light or alarm warns the 
operator. 

¢ Automatic hourly logging (readout) of the more 
important process variables. And at any time, on demand, 
the operator can get a readout of each variable, or just 
those which may be reading off normal. Off-normal vari 
ables print in red on the log sheet, print in black when 
they return to normal, 

eAutomatic averaging or integrating of selected 
variables (e.g., flow rates) for accounting and produ 
tion control purposes. (Normal scanning, however, give 
instantaneous values, rather than averaged or integrated 
values.) Accounting data are punched out on a standard 
language five-channel punch tape. Tapes are processed 
in the refinery accounting office, which involves transfer 
of information to IBM punch cards for computer use. 
This job required modifications to 605’s standard design 

Logger-scanner system works independently of con 
ventional control panel; even if the 605 should fail, con 
ventional panelboard indicators would keep operating 
P All Data in Easy View—Except for data punched on 
the tape, all information is funneled to within easy view 
of the unit’s operator sitting at a console in the control 


room. (Continued ) 












































There are other ways, in ad- 
dition to the logged record, that 
the operator can keep his fingers 
on the pulse of a process: 

e With the use of plug jacks 
and patch panel (resembling a 
small telephone switchboard), 
the operator can have any meas- 
urement flashed repeatedly on a 
digital indicator about once 
every 2 sec. Indicator gives dig- 
ital value for any variable in its 
true units—deg. F., bbl./day, 
ete. Each console has two of 
these indicators. 

¢Patch panel also enables 
the operator to select a number 
of variables for continuous mon- 
itoring on multipoint trend re- 
corders. These give only rela- 
tive variations, not absolute 
measurements, over a period of 
time, 
> How Systems Work Here, 
according to refinery Instrumen- 
tation Coordinator Ed Roth, is 
a brief idea of how Tidewater’s 
information systems work: 

Signals from field-mounted in- 
struments are transmitted to the 
control room, Here, transducers 
change standard 8-15-psi. air- 
pressure signals to electrical 
ones, (Thermocouple — signals 
don’t need this conversion.) Cer- 
tain signals must be processed 
to yield averaged or integrated 
data. 

Signals then channel through 
an analog-to-digital converter 
before going to the logger-scan- 
ner and tape punch, or (via 
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PATCH PANEL routes key data to digital indicators, trend recorders. 


patch panel) to the digital indi- 
cator. Trend recorders, on the 
other hand, take analog signals 
from the patch panel. 

Tidewater is taking a further 
step in an 88-point data-han- 
dling system for its tank farm— 
incorporating a digital computer 
into it. Tank level and tempera- 
ture readings are transmitted 
to the computer and automatic- 
ally converted to the number of 
barrels in the tanks at 60 F. 
> Aim: Large-Scale Economy— 
Chief reason for Tidewater’s 
large-scale use of automatic data 
handling (biggest application to 
date) is economy. Automatic 
scanning shows the operator 
where process conditions could 
be optimized; automatic logging 
leaves him free to concentrate 
on this. 

According to refinery Assist- 
ant Manager James McDonald— 
who agrees that it’s sometimes 
hard to justify such things in 
dollars and cents—an informa- 
tion system that helps reap even 
a small percentage-wise operat- 
ing economy is a wise invest- 
ment for a huge refinery. And 
Tidewater’s entire information 
system, adds McDonald, boosted 
total capital investment for re- 
finery by only 1%, hiking the 
instrumentation bill from 4% of 
the total to 5%. 

Other justifications include 
more complete and timely data 
for process analysis and im- 
provement. Data recorded at 


nearly the same time are more 
valuable than data recorded over 
a half-hour period. (It takes 
only about 6 min. to log 300 
points automatically.) Too, a 
process upset, when the opera- 
tor is busy with other things, 
is just the time when logged 
data is needed most. 

> Yeasayers and Naysayers — 
Except for some old-time opera- 
tors who are a bit skeptical of 
the new-fangled gadgets, nearly 
everyone at Tidewater has high 
hopes for the information sys- 
tems, 

But other processors, includ- 
ing some who have tried auto- 
matic data handling, are inclined 
to be a little less optimistic. 
They cite maintenance troubles 
and uncertain reliability as 
stumbling blocks. 

Some observers feel that cap- 
ital costs are sure to rise, One 
instrument expert estimates that 
whereas Tidewater, contracting 
for its system in 1955, paid 
about $200 per point, a manu- 
facturer installing automatic 
data handling now would pay 
about $400 per point. 
> An Uphill Climb—Even in re- 
finery applications, automatic 
logging has had a series of set- 
backs (see p. 144). 

Panellit and Tidewater, how- 
ever, are confident that experi- 
ence gained from past difficulties 
will smooth the way for success- 
ful, money-saving operation in 
this first full-scale trial for au- 
tomatic data handling. 


Oilmen Eye New Methods 
In Drilling, Recovery 


Though oil sands and oil 
shale have hogged the spotlight 
for some months, recent devel- 
opments underscore the petro- 
leum industry’s keen concern 
in improving crude recovery 
from conventional oil fields. 

Full-scale tests at Gulf. Oil 
Corp.’s research center near 
Pittsburgh, Pa., and in oil fields 
in Texas, Oklahoma, Nevada 
and Canada indicate that Gulf- 
developed “percussion” or “ham- 
mer” drill penetrates tough rock 
25-50% faster than conventional 
tools, may be one of the major 
drilling improvements of recent 
years. 

Hammer drill consists of re- 
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LUMMUS BUILDING THREE SHELL PROCESS 
ETHYLENE OXIDE PLANTS 


Two plants in U. S., one in England will be world’s first 
to use Shell Development Co.’s direct oxidation process 


Within the next year three new plants for making 
ethylene oxide by the Shell Process will come on- 
stream. All three are being designed, engineered 
and built by Lummus through whom the process 
is available. When completed they will be the first 
commercial scale plants to use the process devel- 
oped by Shell Development Company. 

In the Shell Process for making ethylene oxide, 
ethylene is reacted with oxygen over a silver cata- 
lyst in a fixed bed reactor. The Shell innovations, 
which have been thoroughly tested in pilot plants, 
offer several noteworthy advantages. Among these 
are high yields, and virtual elimination of the waste 
disposal problems encountered in the chlorohydrin 
process. 

One of the new facilities is being built for Wyan- 
dotte Chemicals Corp. at Geismar, La., near Baton 
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Rouge. Annual capacity will be 60,000,000 Ibs. of 
high purity ethylene oxide, most of which will be 
converted to ethylene glycol by thermal hydration 
for industrial and antifreeze uses. 

Lummus is building another 60,000,000 Ib./year 
plant for Caleasieu Chemical Corp. at Lake Charles, 
La. Like Wyandotte’s, it will have an ethylene 
glycol section. 

The third plant, also a 60,000,000 Ib./year unit, 
is being built at Partington, England for Petro- 
chemicals, Ltd., one of the Royal Dutch Shell group 
companies. 

All three plants use oxygen, which requires less 
capital investment than the use of air. 

Lummus is proud to be entrusted by Shell and 
these producers with the task of putting the Shell 
Process into full scale application. The experience 

of the Lummus organization — in plant 
design, engineering and construction - 
will merit your confidence too. 

THE LUMMUS COMPANY, 385 Madi 
son Avenue, New York 17, N.Y. Engineer- 
ing and Sales Offices and Subsidiaries: 
New York, Houston, Montreal, London, 
Paris, The Hague, Bombay. Sales Offices: 
Chicago, Caracas. Engineering Center: 


Newark, N. J. 


Lummus engineer points out on model, details of Wyan 
dotte Chemicals’ new ethylene oxide plant. Due onstream 
early in 1958, it will be first in U.S. to employ Shell Process 
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ciprocating piston and cylinder, 
powered by drilling mud which 
must be circulated through the 
well hole to carry off drilled-up 
rock. Device is encased in 19- 
ft.-long cylinder hanging at the 
end of the drill string, with 
conventional roller bit fastened 
below. As drilling mud circu- 
lates, it drives a 200-lb. ham- 
mer delivering about 600 
strokes per min, to the attached 
bit. Meanwhile drill is slowly 
rotated under a 6,000-40,000-lb. 
load (in contrast to 25,000- 
55,000-lb. load used in conven- 
tional rotary drilling). 

According to Gulf, licensing 
negotiations are already under 
way, 
> For More Oil: Propane Flood 

Two oil companies, Mag- 
nolia Petroleum Co, and Tekoil 
Corp., are trying out a new 
method of secondary recovery 
known as miscible-phase dis- 
placement. Method involves in- 
jecting liquid propane or bu- 
tane into oil-bearing formation 
to mix with and push oil ahead 
of it like a piston. Tests already 
under way give hope of recov- 
ing 80-90% of the oil in place, 
compared with no more than 
50% for water flooding. 

Magnolia will pump 1.5 bil- 
lion bbl. of propane over a 10- 
month period into 7,800-acre oil 
field between Midland and 
Odessa, Tex., hopes to extend 
life of the field from 64 years 
to about 12 years. 

Tekoil has bought 34 produc- 
ing wells in Oklahoma’s Sun- 
flower Pool, which may offer 
yood test field for continuing 
tests on miscible-phase dis- 
placement. 
> Burn Oil Underground—Gulf 
Oil is testing a tertiary recovery 
method called “in situ combus- 
tion,” which involves burning a 
small amount of the oil in place 
to force the rest of it toward 
the well holes. Method, says 
Gulf, works best on very viscous 
deposits that would be almost 
impossible to recover by normal 
means, but could be used to fol- 
low up on secondary water flood- 
ing. 

According to M, R. J. Wyllie 
of Gulf research, economics of 
in situ combustion depend on 
porosity and permeability of oil 
deposits. Highly porous deposit 
means lots of oil and not too 


much rock to heat. Permeability 
of deposit limits rate that oxy- 
gen can be pumped into the field. 


Gas-Turbine Engines: 
At Hand for Automobiles? 


In direct contrast to previous 
conservative outlook for auto- 
motive gas turbines, three Gen- 
eral Motors engineers said re- 
cently that the automotive gas 
turbine is “nearly ready” to com- 
pete with piston engines in cer- 
tain commercial and military op- 
erations. 

Engineers admitted, however, 
that miles-per-gallon economy 
of piston engine shades the tur- 
bine right now, but added that 
today’s gas turbine can handle 
additional payload at about same 
horsepower and this makes gas 
turbine strong potentially. 

The engineers (W. A. Tu- 
runen, head of GM gas-turbine 
research, R. Schilling, Chevro- 
let research and development 
head, and E. L. Baugh, Cleveland 
ordnance chief engineer) term 
gas turbines “practical and 
feasible” for heavy-duty and 
military vehicles. 

With good highways to come, 
gas turbines will be strong con- 
tenders as truck power plants 
because of their greater power 
potential and lighter weight. 

Baugh indicated that turbines 
might be imtroduced first in 
military vehicles since military 
stands to gain the most from 
this type of power plant. 


Crystal Structure Factor 
In Ceramic Nuclear Fuels 


Another recent development in 
the nuclear field involves use 
of ceramic fuel elements (see 
Chem. Eng., June 1957, p. 189 
for parallel development 
abroad), 

Scientists at Argonne Na- 
tional Laboratory have been ex- 
perimenting with sintered ura- 
nia-thoria (UO,.-ThO,) fuel pel- 
lets to power nuclear reactors. 
Now Argonne is testing a core 
made of such material in a 
Borax-series experimental _re- 
actor (Borax IV) at National 
Reactor Testing Station near 
Idaho Falls, Idaho. (Borax re- 


actors have been stepping stones 
in development of the boiling- 
water power reactor.) Ceramic 
core is being tested under more 
extreme  heat-transfer  condi- 
tions than those used in previous 
tests. 

One of the major reasons for 
using ceramic fuel elements in 
a reactor is that they don’t dis- 
tort much under intense radia- 
tion—as metallic fuel elements 
do sometimes. In metallic 
uranium, the crystals are aligned 
largely in the same direction, 
whereas in ceramic fuel el- 
ements, crystals lie in all di- 
rections. 

Other advantages of ceramic 
fuel elements are their ability to 
withstand high temperature and 
high resistance to corrosion in 
water. 


Convention Calendar 


First National Conference on 
Applied Heat Transfer, Penn- 
sylvania State Univ., Aug. 
11-15, 


1957 Cryogenics Engineering 
Conference, National Bureau 
of Standards, Boulder, Colo., 
Aug. 19-21. 


Sixth National Clay Conference, 
including field trip to major 
clay deposits, University of 
California, Berkeley, Calif., 
Aug. 19-23. 


Conference on Liquid Scintilla- 
tion Counting, Technological 
Institute, Evanston, IIl., spon- 
sored by Northwestern Univ., 
Aug. 20-22. 


1957 Gas Dynamics Sympo- 
sium, Technological Institute, 
Evanston, Ill, Aug. 26-28. 


Fifth International Conference 
on Low-Temperature Physics 
and Chemistry, Univ. of Wis- 
consin and International 
Union of Pure and Applied 
Physics, Madison, Wis., Aug. 
26-31. 


American Ceramic Society, 
Structural Clay Products Div., 
Clemson House, Clemson, 
S. C., Sept. 5-6. 
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CORROSION | 
RESISTANT SIZE 


At BaWw—You Can Get 
==98= The Right Tube For The Job 


Pressures, temperatures, oxidation, corrosion resist- 
ance, and tube size are important factors the design 
engineer must consider in specifying tubing for 
process equipment applications. 

For example, one company was faced with a 
serious problem. Stainless tubing used for convey- 
ing methanol and unreacted synthesis gases at 300F 
and 5000 psi through chloride-bearing bayou water 
failed due to stress corrosion. 

What did they do? 

Just what many other companies have done— 
they called in Mr. Tubes, a B&W Tube Representa- 
tive. He suggested B&W Croloy 5 as the best ma- 
terial for the job. 

The new tubing provided the desired resistance 
to the particular type of corrosion and satisfactorily 
met all temperature and pressure requirements. 
What’s more, the new installation proved to be sub- 
stantially lower in materials costs. 





B&W, with its years of experience in all phases of 
tube requirements, is especially qualified to help 
you choose the right tubing for any job. To get the 
most benefit from B&W’'s long experience in 
matching tubes to jobs in every respect, call on Mr. 
Tubes, your nearby B&W Tube Representative. He 
has helped others, as he can help you, make tubing 
selection surer. The Babcock & Wilcox Company, 
Tubular Products Division, Beaver Falls, Pa. 


TA-7010-PP4 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels 
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Plant Changes Solve Maintenance Problems 


Modifications and additions to sulfuric acid, phosphoric acid and 


superphosphate units result in unique, clean and efficient plant. 


LTHOUGH  Virginia-Carolina 
A Chemical Corp.’s 90,000- 
ton/yr. concentrated superphos- 
phate plant at Nichols, Fla., be- 
yan operations three years ago, 
only during the past year did the 
plant achieve a high level of 
operating efficiency. 

Maintenance problems during 
the first couple of years robbed 
Plant Superintendent Bill Willis 
and Technical Assistant Joe 
Venable of many hours of 
leisure in the Florida sunshine. 

However, a number of process 
and equipment changes—-some 
large, some small, some. still 
being made—will bring plant 
performance up to or beyond 
original expectations, For in- 
stance, it is estimated that the 
sulfuric acid plant at Nichols, 
designed to make 250 tons/day, 
will soon be able to turn out as 
much as 300 tons/day. 
> Unique Sulfuric Acid Plant 
Many difficulties were encoun- 
tered in bringing the Chemico- 
built sulfuric acid plant up to 
full production. 


Accounting for these difficul- 
ties is the fact that the Nichols 
unit was the second installation 

and the first really large one 
to try Chemico’s new sulfuric 
acid flowsheet. While the new 
process apparently worked satis- 
factorily on a scale of 50 tons/ 
day,* the larger Nichols unit 
didn’t. 

As the result of changes made 
with help from Monsanto Chem- 
ical Co. and Leonard Construc- 
tion Co., V-C now has an oper- 
ating acid plant which Venable 
believes is unique in the in- 
dustry. 
> Uses Quench Air One at- 
tractive feature of Chemico’s 
new process was its elimination 
of the heat exchangers normally 
used for cooling the process gas 
stream ahead of the first con- 
verter and between the first and 
second converters. This is made 
possible by adding quench air at 
atmospheric temperature to the 


*American Cyanamid’s Hamilton, Ohio, 
plant ee Chem. Hung Oct 1950, pp 
ii , L107 


hot gas stream at several points 
before and during the the con- 
version. Another Chemico fea- 
ture was the substitution of a 
simple drum-type absorber (sim- 
ilar to a drum-type acid concen- 
trator) for the usual packed- 
tower absorber. 

The higher operating tem- 
perature plus the added back- 
pressure due to larger gas flow 
resulted in structural trouble 
with the sheet-lead absorber 
drum. 

While stil! using quench air, 
V-C has added a trombone-type 
atmospheric flue cooler follow- 
ing the second converter and a 
Leonard-Monsanto packed-tower 
absorber to replace the drum ab- 
sorber. The cooler reduces the 
gas temperature to approxi- 
mately 650 F. at the inlet to the 
absorbing tower. 
> When It Rains—One remain- 
ing trouble is that atmospheric 
moisture introduced with the 
quench air can condense in the 
flue cooler and corrode through 
the steel wall. (Continued) 


These electrical precipitators—first ever to be used 
in a wet-process phosphoric acid plant—comprise the 
latest addition to V-C’s facilities at Nichols. In opera- 
tion since May, they remove phosphoric acid mist from 
the acid concentrator offgases. V-C expects the value 
of recovered concentrated acid to pay out the precipi- 


approximately one year. 
10-in.-dia. carbon tubes. 


tators’ installed cost in 
Workers are putting in the 


CHEMICAL ENGINEERING 


August 1957 





Now... 
variable area 
flowmetering 
up to 12” 


pipelines 


The 844 makes conventional flowmetering old fashioned! 


Fischer & Porter Figure 844 FLOWRATOR Meter gives 
you all the advantages of variable area flowmetering 
... plus high capacity ... without the shortcomings 
long associated with older type meters. 

Here’s a sampling of what you get with the 844 
FLOWRATOR Meter... 


linear flow output —— graduations are uniform, no 
square root calculations are necessary 

all-metal construction — available in steel, stainless, 
and Hastelloy 

wide metering range accurately measures flows 
over 90%-95% of its operating range 

low, uniform pressure loss —— loss as low as 10’’ water 
column, remains constant over entire flow range 


no straight run limitations freedom from long, 
straight runs of pipe 

self-cleaning action fluid velocities and rising ac- 
tion of float keep meter clean and free from 
plugging 

high repeatable accuracy — based on predictable per- 
formance principles supported by extensive lab- 
oratory flow data 

mass flowmetering 
in mass flow rates 


can be made to read directly 


And there’s more! For complete information on 
Figure 844, write for Catalog 10-A-43. Address 
request to Fischer & Porter Co., 187 County Line 
Road, Hatboro, Pa. In Canada, write Fischer and 
Porter (Canada) Ltd., 2700 Jane St., Toronto, Ont. 


FISCHER &2& PORTER CO. 
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PACKED absorber, trombone cooler are recent additions to H,SO, plant. 


Such condensation usually oc- 
curs when it rains (which hap- 
pens occasionally, even in the 
Sunshine State); the extra cool- 
ing effect of rain on the flue 
surface temperature of 
the was stream inside below its 
dew point. Although it’s pos- 
sible to adjust quench air vol- 


drops 


ume to compensate, some show- 


ers are too sudden, 

V-C hopes to solve this prob- 
installing sheet-metal 
louvers over the cooler to protect 
it from the rain (see above 
photo) If this doesn’t work, 
V-C will have to install a drying 
tower to remove moisture from 
the sulfur combustion and 
quench air. 
>No Drying, Grinding — Phos- 
phate rock feed to the phos- 
phorie acid unit does not have to 
vo through the customary dry- 
ing and grinding steps. It con- 
ists of flotation-cell concentrate 
from V-C’s nearby phosphate- 
rock processing plant; particle 
size (35 to 200 mesh) is suit- 
able for direct use as is. It 
analyzes 75° BPL, 

Acidulation of rock with 
HLSO, takes place at 195-200 F. 
in a series of three 8,000-gal., 
Type $16 extra-low-carbon stain- 
less digesters. The rock is first 
lurried with weak phosphoric 
acid (first wash from the gyp 
um filter) in a 500-gal. premix 
tank before acidulation. V-C as 


lem by 


serts that key to good reaction 
control lies in this premixing 
step. 

Good control is essential to 
formation of easily  filterable 
phosphoric acid-gypsum slurry. 
While several recently built 
plants use mechanically complex 
filters,” V-C finds its pair of 
conventional Oliver rotary hori- 
zontals eminently satisfactory. 
One machine (15 ft. dia., 165 
q. ft. filtering area) can usually 
handle the entire production ef 
130 tons/day (P.O, basis). V-C 
believes this to be the highest 
production rate per sq. ft. of 
filter surface in the industry. 
Filter cake contains 25° mois- 
ture and 0.5% water-soluble 
P.O,. 
>» New Precipitators—V-C con- 
centrates 25°) P.O, acid from 
the wet-process plant to 52% in 
a Chemico drum-type concentra 
tor. Offgases from the concen- 
trator, until recently, went 
through a venturi scrubber to 
remove phosphoric acid mist and 
silicon tetrafluoride. 

While the venturi did an ade- 
quate job of keeping these ma- 
terials from polluting the atmos- 
phere, their chemical values 
were lost from the process. 

Two new electrical precipita 


whoa la Dorr Oliver 


pan filter (Chem Kng., Ji 

132) ind mith-Dougla 
rotating tray filter 
}%o4 my. T25-140) 
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tors now recover usable concen- 
trated phosphoric acid. They 
each have 56 carbon tubes, 10 in. 
dia. by 12 ft. long, enclosed by 
a carbon and acidproof brick 
shell, Electrodes are made of 
silver wire. 

> Fluorine Recovery—Any acid 
mist escaping the precipitators, 
plus the SiF,, are picked up in 
a new wooden spray tower, par- 
tially packed with carbon Ras- 
chig rings. 

Until now there has been no 
economic outlet for the fluosil- 
icic acid formed in the spray 
tower, This situation will soon 
change. Kaiser Aluminum & 
Chemical Corp. is building a 
$400,000 plant nearby which will 
make sodium silicofluoride from 
H.SiF, supplied by V-C and 
other superphosphate producers 
in the area, Kaiser will use the 
sodium salt to make synthetic 
cryolite (sodium aluminum flu- 
oride), an essential material in 
aluminum production, at Chal- 
mette, La. 
> Uses Cone Mixer—V-C’s end 
product, concentrated superphos- 
phate, is made by acidulating 
ground pebble phosphate rock 
(72% BPL) with 52% P.O 
phosphoric acid, 

This was originally done in a 
Sroadfield den, made up of a 
modified pug mill, for mixing 
the acid and rock, and a 6-ft.- 
wide by 40-ft.-long slat conveyor 
which serves as a continuous 
“reactor” with a holdup of 8-9 
min, 

Because of the high power 
consumption and maintenance 
costs of the pug mill, V-C has 
converted to a TVA cone mixer. 

There were early misgivings 
as to whether the articulated 
slat conveyor could be used with 
a cone mixer supplied with 52% 
acid. Some engineers thought 
that the mixer product would be 
too sloppy, that 55% acid would 
be required or the slat conveyor 
would have to be replaced with 
a belt conveyor. 

V-C has learned how to make 
this combination work; one es- 
sential point is that the acid be 
warm so that reaction begins 
immediately. This editor saw 
reverse proof of this point when 
he visited the plant right after 
the Christmas shutdown and 
witnessed what can happen wher 
starting up with cold acid. 
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Stainless and Aluminum Construction 
extends useful life of storage structures 
for ammonia and derivatives 


At Sohio Chemical’s $17 million 
ammonia plant, near Lima, Ohio, extensive 
use was made of stainless steel and aluminum 
for tanks used to store the highly corrosive 
products of this new petrochemical operation. 

Among other structures, CB&I designed, 
fabricated and erected the two 80-ft. diameter 
by 40-ft. high aluminum tanks shown above, 
built of Alcoa Aluminum. They are designed 
to hold 35,000 bbls. each of ammonium nitrate. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA 
REPRESENTATIVES AND LICENSEES 
Australia, Cuba, England, France, Germany, Italy, Japan, Metherlands, Scotiond 
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The handling of special metals, including 
design of structure, fabrication and erection, 
is a specialty—and an art with CB&I. Our 
plants are staffed, experienced and equipped 
to handle special alloys and to fabricate from 
a variety of cladding materials. Included is 
Hortonclad®, produced by the CB&I high- 
strength, vacuum-bonding process, Write our 
nearest office for further détails. 


OTHER CB&l STRUCTURES at 
Lima plant include a 30-foot diam. 304ELC 
solid-stainless tank for nitric acid storage, 
A545 aluminum drums for ammonium r 
trate solution and the four 20,000 barrel 


Hortonspheres’’ above 
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Conventional Oil Gas Process + 
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Process Union Begets Low-Cost Ethylene 


Production of olefins and aromatics may provide gas utilities with 


a profitable way to keep standby oil gas facilities busy all year. 


EDDING of two established 
teen can produce 
ethylene at a cost as low as 14¢/ 
lb., compared with the usual 
range of 4-6¢/lb. for today’s 
ethylene costs. 

Low-cost route starts with 
production of oil gas by the 
same type of process for vapor- 
phase cracking of relatively 
cheap heavy residual oil as that 
used by gas utility plants. Novel 
follow-up is separation and re- 
covery of the C,-C, hydrocarbons 
in the oil gas by means of 
the compression-refrigeration- 
absorption cycles usually identi- 
fied with petroleum processing. 

I'o the chemical industry, the 
economic attractions of low-cost 
ethylene and other hydrocarbons 
are obvious. To the gas industry, 
on the other hand, this “new” 
technology means a lot more. 
For economics of the gas indus- 
try depend to a large extent 
on the way it uses standby, peak- 
load facilities. 
> Background of Success-—Pat- 
ented process (U. 8. 2,714,060) 
was developed by Virgil Stark, 
president of North American 
Utility & Construction Corp., 
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New York. Company has had 
extensive experience, here and 
abroad, designing and building 
gas utility plants. 

Semet-Solvay is using this 
combination of technologies at a 
three-year-old, 6-million-cu.-ft./ 
day oil gas plant at Tonawanda, 
N. Y. Extracted ethylene feeds 
nearby polyethylene facilities; 
stripped gas is sold for utility 
use in the Buffalo area. 

Most of the ethylene pro- 
duced in the U. S. is made from 
ethane or propane, derived 
from natural gas or refinery 
gases, at a reported cost of 
5-6¢/lb. Alternatively, a typical 
steam pyrolysis process feeding 
on natural gasoline, naphtha or 
gas oil could operate at a re- 
ported cost of 4¢/lb. under 
market supply conditions for 
the northeastern part of the 
U.S. as of 1955. 

Just as a supplementary 
source of ethylene, importance 
of the Stark process is high- 
lighted by steady rise in U. S. 
ethylene output: 200 million Ib. 
in 1940, 1.2 billion in 1954, 3 
billion in 1956 and an estimated 
9.5 billion in 1975. 
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> Don’t Just Stand There—But 
the new process takes on even 
greater economic significance 
when its application is viewed 
against the background of 
existing gas utility plants. In 
the U. S. today, there are 148 
generators for the production 
of oil gas which can be used as 
a partial substitute for natural 
gas. However, such units are 
used to meet peak loads only 
and operate but a few days of 
the year—as little as 15 days 
or less. For the rest of the 
year they are in standby con- 
dition. The idle capital invest- 
ment involves millions of dol- 
lars, and maintenance charges 
for facilities which may be 
used about 5% of the time is a 
wasteful proposition. 

The Stark process would 
allow year-round use of these 
facilities. Light residual gas 
after the recovery step, repre- 
senting from 25 to 40 wt. % of 
the feedstock, may be used as a 
substitute for natural gas or 
consumed within the plant it- 
self to provide for heat and 
power. Depending on _ local 
market value of the chemical 
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byproducts, cost of the manu- 
factured gas might be much 
lower than that of natural gas 
or of heavy fuels. 

> Big Potential—New York’s 
Consolidated Edison, alone, by 
superimposing the Stark pro- 
cess on existing standby facil- 
ities for manufactured = gas, 
could produce 150 million Ib./ 
yr. of ethylene. 

For a large utility in New 
England, North American is 
just completing an economic 
study which may well lead to 
the former’s adoption of the 
process, Initially, company 
would supply the chemical in- 
dustry with higher  hydro- 
carbons which can be stored 
and shipped in conventional 
tanks, Less shippable ethylene 
would not be made at first, 
would probably be added later 
to serve an over-the-fence 
chemical customer. 

For most utilities, conversion 
to Stark processing would 
simply mean addition of extrac- 
tion facilities. Difference in the 
existing oil gas section of the 
plant would consist only in ad- 
jJusting the cracking tempera- 
tures from those necessary for 
sendout gas. 
© Stark vs. Kellogg—In a North 
American Utility & Construc- 
tion study of the economics of 
the new process as compared to 
M. W. Kellogg’s process for 
steam pyrolysis of a heavy 
naphtha, direct operating costs 
were found to be $3,338/day as 
against $4,037; capital invest- 
ment, $3.3 million vs. $5.85 
million; cost of ethylene pro- 
duction, 1{¢/lb. vs. 44¢/Ib. 

This comparison assumed 
conditions existing in the 
Northeast. The plant con- 
sidered for the Stark process 
was fed by a typical oil gas of 
1,250 Btu./cu. ft. and was based 
on a capacity to correspond to 
the same fuel consumption as 
the steam pyrolysis plant, i.e., 
2,894 bbl./day (122,000 gal./ 
day). 
> Built-In Flexibility—For pur- 
poses of this study, recovery of 
ethylene was included in the 
Stark process plant. But in 
practice, after separation of 
the tar, the oil gas can be sub- 
jected to selective recovery. Re- 
covery can be limited to the 
C,-C, hydrocarbons or extended 


to include separation of the C, 
(ethylene and ethane represent 
as much as 30% of the volume). 
The residual gas will be com- 
pletely purified by removing 
objectionable organic sulfur; it 
can be delivered under pres- 
sure and may be used as a com- 
pletely interchangeable substi- 
tute for natural gas. 

If the recovery is limited to 
C, and higher, then the heat and 
power requirements for the 
plant may represent 60%, and 
when C, is recovered, up to 
100% of the stripped gas. At 
low demand periods, these re- 
quirements may be met by in- 
plant consumption of the gas 
make; when all the gas is 
needed for sendout, the plant’s 
energy requirements can be 
covered by liquid fuel. 

Consequently, such a plant is 
very flexible, since the manu- 
factured gas available’ for 
sendout may be varied as de- 
sired from zero to 100%, while 
the oil gas and recovery plants 
operate at 100% of capacity all 
year, 


Solar Energy Gives Heat 
For Offices and Research 


Solar energy, progressively 
the object of speculation and 
research (Chem, Eng., Sept. 
1956, pp. 175-180), recently has 
found practical application rang- 
ing from a solar-heated office 
building to a heat source for re- 
search projects. 

World’s first solar-heated of- 
fice building, located at Albu- 
querque, N. M., has successfully 
weathered its initial winter 
trials. However, it’s not possible 
yet to evaluate the unit ec- 
onomically. 

Heating unit consists of in- 
clined flat-plate collector which 
uses sun’s rays to heat water 
stored in a_ 6,000-gal. tank. 
Though satisfactory, the project 
was not all sweetness and light. 
Technical problems include cor- 
rosion of metal parts, freezing 
of water in exposed areas dur- 
ing the night and difficulties 
caused by air bubbles in the 
circulating system. 

National Bureau of Standards 
is using a solar furnace to in- 
vestigate high-temperature-re- 
sistant materials. Bureau scien- 


tists are producing temperatures 
up to 3,500 C, to melt refractory 
materials in a controlled, con- 
tamination-free environment. In 
conventional high-temperature 
tungsten-arc or carbon-resistor 
furnaces, the crucibles, elec- 
trodes or resistors often con- 
taminate the reaction. 

Bureau’s furnace, a converted 
military searchlight with 5-ft.- 
dia. parabolic mirror, focuses 
sun’s rays into hot spot only j-in. 
dia. Parabolic mirror faces an 
8-ft.-square heliostat or flat mir- 
ror, which is driven to follow 
the sun’s motion by photocells 
and electronic controls. 


Two-Component Lining 
Solves Furnace Problem 


Tennessee Valley Authority 
has successfully pilot-planted 
a process for converting to 
economically desirable products 
the byproduct ferrophosphorus 
turned out in huge quantities 
by the electric-furnace phos- 
phorus industry. 

The TVA process, which it- 
self requires electric-furnace 
conditions, smelts the _ fer- 
rophosphorus' with _ siliceous 
iron ore and burned lime. It 
produces a high-grade iron for 
metallurgical purposes and a 
phosphatic slag that might be 
used as a fertilizer or animal- 
feed supplement. 

Although process concept 
goes back several years, prob- 
lems in furnace design had to 
be overcome before the process 
could be considered technically 
feasible. Previous work had 
shown that no single refractory 
material —including rammed 
magnesite, magnesite _ brick, 
chrome ore, zircon brick and 
graphite—resisted the corro- 
sive action of both the slag and 
iron. 
> Graphite Plus Magnesite 
TVA’s answer is to use a two- 
component furnace lining. 
Graphite, which is resistant to 
corrosion by molten phosphate 
slag, is used to line the walls 
of the furnace, and magnesite 
which resists attack by iron of 
low phosphorus content, lines 
the hearth. 

Disposal of ferrophosphorus 
is an important factor in the 
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As « result of continuing research into the sim- 
plification of the sulfonation process, Foster 
Wheeler now has designed and engineered phenol 
plants in capacities from 2 tons per day up. 
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economics of producing phos- 
phorus and in determining the 
permissible iron content of the 
phosphate ore to be processed. 
However, today’s production of 
ferrophosphorus greatly  ex- 
ceeds domestic demand. TVA 
aims to solve this dilemma by 
converting ferrophosphorus 
into readily salable materials 
that will return a credit to pro- 


ducers of elemental phosphorus. 

Pilot plant at Wilson Dam, 
Ala., used a gas-fired rotary kiln 
to precaicine ore (569% Fe) and 
a 64-ft.-dia. by 5-ft.-deep electric 
furnace operating at a power 
input of 350 kw. for the smelt- 
ing step. Best results were ob- 
tained with about 100 vy. between 
the two 12-in. graphite elec- 
trodes. 








Reactor core of the airplane 
reactor experiment at Oak Ridge 
National Laboratory stands 
abouts 36 in. high and is slightly 
over 33 in. dia. Tall tube jut- 
ting from the top is an outlet 
for a sodium heat exchanger 
unit. Two smaller extensions 
(near rim’s edge) project from 
fission chambers. Pipes around 
sodium outlet house four regu- 
lating-control rods. 





Airplane Trial Reactor Puts Out Peak of 2,500 Kw. 


During test run, reactor 
logged over 90 megawatt-hr., 
hit 2,500-kw. power peak, ran 
red-hot (fuel entering core: 
1,200 F.; leaving: 1,500 F.). 
Heat from fuel (aqueous ura- 
nium solution) is transferred to 
water heat exchangers’ via 
helium as_ intermediate ex- 
changer fluid. Heat generated 
in moderator (beryllium oxide) 
is removed by sodium. 
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Two Firms Push Canadian 
Potash Mines and Plants 


Following vigorous activity 
around potash deposits near 
Carlsbad, N. M., potash pro- 
ducers are sinking shafts and 
building plants in Canadian pro- 
vince of Saskatchewan. 

International Minerals & 
Chemical Corp. is sinking a 
shaft for a new potash mine 
near Esterhazy, about 150 miles 
east of provincial capital of 
Regina. Area reportedly con- 
tains ample reserves for a mine 
that will produce at twice the 
rate of IMC’s Carlsbad mine. 

First major surface-plant con- 
struction has started on Potash 
Co. of America Ltd.’s $20-mil- 
lion project near Saskatoon, 
Sask., and construction on whole 
project is expected to carry over 
into early 1959. The company 
currently is extending mining 
shaft down to the potash beds, 
3,000 ft. below the surface— 
same depth as IMC’s beds. 


Private Research Program 
To Probe Fusion Reaction 


Texas Atomic Energy Re- 
search Foundation and General 
Atomic Div. of General Dyna- 
mics Corp. have launched pri- 
vate industry’s first large-scale 
research program in the field of 
controlled thermonuclear’ reac- 
tions. 

TAERF, composed of private 
electric utility companies op- 
erating in Texas, recently signed 
contract with General Atomic 
for a four-year, jointly spon- 
sored $10-million research pro- 
gram. 

Program aims first to demon- 
strate controlled thermonuclear 
energy conditions, will mean a 
better understanding of heavy 
hydrogen (fusion) reactions at 
high temperatures. Ultimate 
goal is to develop a system in 
which more energy is created 
than is consumed in maintain- 
ing control. 

So far, Atomic Energy Com- 
mission scientists have succeeded 
in sustaining fusion reactions 
at very high temperatures for 
only a few microseconds by con- 
fining charged-particle “plasma” 
in strong magnetic fields. 
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This double deck floating roof tank measuring 120’ dia., 48’ high, with 
96,000 barrel capacity, is one of a group recently completed by the 
Nooter Field Construction Dept. for the storage of aviation gasoline. 


Tie floating roof oil and gasoline storage 


tanks fabricated and erected by Nooter are 
now distinguished by the new patented 
Nooter seal. 

Because this seal exerts a uniform outward 
pressure over the entire height of the seal- 
ing shoe, a better seal is achieved, and 
abrasion at any one point is reduced. 


Another important feature of the seal: all 


new NOOTER SEAL design offers you: 


A simpler, more effective seal. 

Faster installation. 

Better radial alignment. 

Uniform outward pressure, less wear. 


Lower storage loss. 
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operating mechanism is placed beneath the 
roof, leaving the deck clear and neat. 

The Nooter seal is adaptable, without size 
limitation, to double-deck, pontoon and 
pan-type roofs, or any existing type of float 
ing roof. 

For complete information on how the new 
Nooter floating roof tank can serve you bet- 


ter, write or call Nooter today. Noobligation. 


Write for PLANT SURVEY REPORT No. 4 


for a comprehensive report on NOOTER facilities 


NOOTER 


CORPORATION 


; ° \\ aa 
“Since 1896 e_ = 


Steel and Alloy Plate Fabricators and Erectors 
1422 SO. SECOND ST. . 





**Roitlermakera™’ 


ST. LOUIS 4, MO. 
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Three Ways to Make Hyperpure Silicon 


Solvent 
recrystai- 
lization 








FOR THE TRANSISTOR MARKET 
Silicon Aims for Purity 


Keeping impurities down to parts per billion 


calls for new concepts in process technology. 


AEMICONDUCTOR products 
S which use hyperpure silicon 
are, according to all predic- 
tions, in for a surging expan- 
sion during the next five years. 
Testifying in support of these 
optimistic forecasts are: 

¢ Texas Instruments, Inc., 
and Eagle-Picher, who recently 
joined Du Pont and Sylvania as 
commercial producers of hyper- 
pure silicon. 

Du Pont, who has begun 


construction of a new silicon 
plant at Brevard, N. C., while es- 
tablishing four separate grades 
of silicon at generally lower 
prices. Plant will be the world’s 
first full-scale plant for the 
high-purity material. 
Monsanto, Merck, Foote 
Mineral and General Electric, 
who are actively considering 
high-purity silicon production, 
and Westinghouse, who admits 
production of limited quantities. 


> By Leaps and Bounds—Pro- 
cessors of hyperpure silicon are 
warmly encouraged by recent 
predictions like those of Stan- 
ford Research Institute. In a 
report in which 80 companies in 
the electronics field cooperated, 
SRI forecast that in 1958 pro- 
duction of both germanium and 
silicon transistors will reach 59 
million units, compared with an 
expected 26 million this year. 

Further, William J. Peltz, 
vice president of Philco Corp.’s 
Lansdale Tube Co. division, 
predicts a five-fold increase in 
the next two years, with trans- 
istor output reaching 125 mil- 
lion units in 1959, For hyper- 
pure silicon itself, Aries Labo- 
ratories, New York, predicts a 
consumption increase’ from 
10,000 Ib. in 1956 to 100,000 Ib. 
in five years. 

There seems to be a general 
feeling in the industry that 
silicon wiil eventually  out- 
distance germanium in many of 
the electronic applications 
which the present and future 
have marked for such semi- 
conductive materials. At least 
part of the reason lies in more 
plentiful and accessible sup- 
plies of silicon (the earth’s 
second most common element) 
and in the fact that silicon 
semiconductor products oper- 
ate stably to 175 C., compared 
with 85 C. for germanium. 
> Close to the Vest—Although 
there seems to be plenty of 
room for everyone in such a 
bullish market, each competitor 
in the field is jealously guard- 
ing whatever advantage he may 
possess in process knowhow. 
Thus all parties are reluctant 
to discuss production tech- 
niques, 

All current hyperpure silicon 
production, however, is prob- 
ably based on the reduction of 
silicon halides. 

With improvements in the 
direction of higher product 
purity, Du Pont’s process is 
still the one developed during 
World War Il—reduction of 
silicon tetrachloride with zinc 
vapor in a quartz vessel heated 
to about 1,000 C. Fairly large 
aggregates of crystalline sili- 
con grow out from the walls 
of the reaction vessel; unused 
zine vapor and byproduct zinc 
chloride collect at the cool end 
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Control of raw material 


You can be assured of Oronite as a dependable 
Phenol U.S.P. source, now and years ahead, 
because Oronite has complete control of raw 


materials, starting with crude petroleum stocks. 





Complete 
distribution 


To better serve Eastern and Midwestern Phenol 
users, Oronite has bulk distribution terminals 
available at key consuming points. Consumers 
can be quickly served by tank car, tank truck or 





with drum shipments. 


High quality 


If your process requires a highly pure product, 
é 4 
here again Oronite’s advanced manufacturing 


CL * : , 
wwe yrocess permits consistent high quality Phenol 
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Ynem©m ‘ to meet your requirements. 
ACETONE 


Oronite Acetone is co-produced with Phenol in the world’s most modern plant, 
employing the newest manufacturing process and equipment. Unsurpassed in quality, 
Oronite Acetone is available nationwide in tank cars, tank trucks and drums. 
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of the chamber. Silicon is 
washed in acid and water to re- 
move traces of zinc and ZnCl 
and is finally dried. 

> Purer Hydrogen—Stating 
that trace impurities in the 
zine are a source of silicon con- 
tamination, Bell Telephone 
Laboratories substitutes more- 
easily-purified hydrogen gas as 
reducing agent in making sili- 
con for its own research use. 
The company will not commit 
itself as to commercial feas- 
ibility of the process, However, 
TI and Eagle-Picher processes 
are believed to be similar to 
sell’s. 

Bell's process introduces a 
controlled mixture of hydrogen 
and silicon tetrachloride at 1,100 
C. to a reaction vessel which 
consists essentially of a quartz 
bulb and metal base plate. Sus- 
pended in the bulb is a tantalum 
tape several thousandths of an 
inch thick, 4 in. wide and about 
10 in. long. Tape is attached to 
nickel electrodes connected to 
insulating bushings through the 
base plate. Tape temperature is 
controlled by 60-cycle power sup- 
plied to the electrodes through 
a variable transformer. As the 
hydrogen-SiCl, mixture passes 
over the hot filament, the SiCl, 
is decomposed and silicon in 
finely crystalline form deposits 
on the tape. 
> Still Purer Iodine lodide- 
based process recently disclosed 
by the Air Force claims product 
purity in the order of 1 part in 
10 billion, as against commercial 
claimants’ 1-3 parts per billion. 
Silicon tetraiodide is made from 
commercial silicon, recrystal- 
lized, sublimed and zone-refined 
in a quartz ampule to get a hy- 
perpure Sil,, which then under- 
yoes thermal decomposition and 
deposition of silicon on a silicon 
bar, Yields, originally biggest 
process drawback, have thus far 
been raised from 20% to 70%. 

This route bears some resem- 
blance to older van Arkel-de Boer 
process. The latter involves for- 
mation and straight thermal 
decomposition of silicon tetra- 
iodide in the same vessel. Sili- 
con is deposited on a metal such 
as tantalum. 
>» What Price Purity?—Because 
the field is so new and customer 
demand still so unsettled as to 
quality and quantity, manufac- 
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turers of hyperpure silicon seem 
to be in some confusion as to 
how high a purity is needed and 
at what price. Certainly it is 
difficult to find much pattern in 
their recent moves, 

Three of Du Pont’s new grades 
are semiconductor silicon, Grade 
No. 1, said to contain not more 
than three parts per billion of 
beron—a critical impurity—is 
priced at $360/lb. Du Pont de- 
scribes it as an entirely new 
grade developed for power recti- 
fiers and power transistors des- 
tined for high-voltage use. 

Company describes Grade No. 
2-—price, $250/lb.; purity, 6 
parts per billion of boron—as 
corresponding to the bulk of 
semiconductor silicon used in 
the majority of existing applica- 
tions, 

Another new type, Grade No. 
3, will be used in devices for 
low-voltage applications. It sells 
for $160/lb.; purity, less than 
11 parts per billion of boron. 

Solar-cell grade, which has 
been used in solar batteries for 
telephone line power, radios and 
toys, has been reduced from $150 
to $100/lb. 

All silicon for the electronics 
industry had been selling at 
$320/lb. At this writing, Syl- 
vania, until recently the only 
other factor in the market, plans 
to continue this way. However, 
as of June 15, price of its solar- 
grade material was reduced to 
meet Du Pont’s new price. 
> Complicated Picture—Grades 
and prices announced by Texas 
Instruments upon its entry into 
the open market almost seem to 
belong to a different jigsaw puz- 
zle altogether. Unlike Du Pont, 
TI emphasizes total impurity 
content, rather than boron alone. 

Research grade, rated on the 
basis of total impurities at less 
than one part per billion, is 
slated for developmental work, 
sells for $980/lb. 

TI’s premium grade seems to 
compare roughly with Du Pont’s 
Grade No. 1 as to stated appli- 
cation goals, But price is $500/ 
lb. Standard grade, at $320/Ib.. 
is said to be suitable for small 
signa! transistors, low-voltage 
rectifiers and diodes, solar con- 
verters. 

Eagle-Picher, now producing 
hyperpure silicon at Miami, 
Okla., will not be pinned down 


as to prices and purity, simply 
states that its material is now 
available for evaluation. 

>» What Measure for Purity? 
Further price-grade complica- 
tions arise because, when you’re 
talking impurities of electronic- 
grade silicon, you’re talking 
atoms per atoms of silicon. 
Quantities like these are obvi- 
ously not directly measurable; 
their effect is also difficult to pin 
down, especially in a new field 
of application; industry-wide 
standards have not been set. 

Du Pont states its purity 
specification as parts per bil- 
lion of boron, acknowledged as 
the most critical impurity from 
the standpoint of electronics ap- 
plications. The lower the boron 
content, the greater the yields 
of higher-voltage devices. Also 
boron demands special attention 
because it is much more diffi- 
cult to separate from silicon than 
other impurities. 

Another way to state, and a 
way to measure, impurities in 
silicon is via ohm-cm, electrical 
resistivity. Resistivity varies 
inversely as boron content. 

Queried as to importance of 
higher purities of silicon to 
transistor performance, transis- 
tor manufacturers affirmed, 
though only in general terms: 
That greater purity would im- 
prove reliability of existing 
devices; that it would make pos- 
sible development of new devices. 
> Add Zone Refining — Compa- 
nies like General Electric and 
sell Telephone Laboratories, 
which still buy most of their 
silicon raw material, put it 
through a zone-refining step be- 
fore starting transistor manu- 
facture. However, zone refining 
is most effective for sweeping 
out impurities other than boron. 

A Du Pont spokesman has 
suggested that appendage of 
zone refining to established proc- 
esses might provide manufac- 
turers of hyperpure silicon with 
a better approach to higher puri- 
ties than development of entirely 
new processes, Float-zone refin- 
ing process, developed by Bell 
Telephone Laboratories, looks 
particularly promising. It differs 
from more familiar boat-zone re- 
fining in that silicon doesn’t re- 
quire any container, thus avoid- 
ing possibility of contamination 
from that source, 


August 1957—Cnemicat ENGINEERING 





What lead does to 
control corrosion 


in producing and storing 
Phosphoric Acid 


H.SO, and P.O, are a hungry pair. 


They eat right into most metals. But 
lead takes the sharp edge off their hunger 
quickly. 

With each of these chemicals, lead reacts on 
contact to form on the surface of the metal 
an insoluble and impervious film. This film 
stops further corrosion. 


That’s why lead has long been a “‘first 

choice” material in much of the equipment 

used for treating phosphate rock with sulfuric 

acid to produce phosphoric acid. It is used 

for lining vessels and tanks, in piping and 

pumps, in evaporator coils and for raking 

blades in agitators. usefulness . . . not only in phosphoric produc- 
tion but in many other applications. 


Recently new forms of cage-type sheet lead 
structures, new bonding and _ strap-lining What about lead for your own acid han- 
methods, new constructions for high-temper- dling equipment... considered in the light of 
ature erosion-corrosion service and automatic these new techniques! It’s something to think 


stud welding techniques, have increased lead’s about, and... 


When you think of Lead... 
think of National Lead 


Pressure Vessels 


. lead-lined to last 


Today, National Lead weds lead to steel... not only in 
pipe (Tubond®) and fittings (United®) but in massive and 
complex process and storage and shipping vessels, as well. 
In this equipment, the union is stronger than the tensile 
strength of lead. Bonded lead linings minimize troubles 
from vibration and severe and rapid cyclic temperature 
and pressure changes which can result in blistering, buck- 
ling and cracking. Creep is virtually eliminated. 

In view of this and other developments, you may want 
to review your position on lead-lined tanks, stills, scrubbers, 
filters, piping, valves and other corrosion resisting equip- 
ment. If so, contact National Lead Company, Lead Lined 
Products, 111 Broadway, New York 6, N. Y. 
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FeSOq sclubility in HeS0q, wt.% FeSO4 





Solubility 


Explain Monchydrate Process 


Success of the monohydrate pickle liquor re- 
generation process turns on this fact: Ferrous 
sulfate monohydrate exhibits low solubilities in 
high acid concentrations, even while hot. 

Spent liquor from pickling, at 15% H.SO, and 
190 F. (A), would have to be cooied to below 
80 F. (B) to begin crystallization of its 15% FeSO, 
content as heptahydrate. However, evaporation 
to 25% acid (C) and further fortification with 
fresh concentrated acid to 35% (D) reduces 
FeSO, solubility all the way to 7%, avoids cool- 
ing and reheating. 






































120 160 
Temperature, deg. F. 
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Hot Crystallization Recovers Waste Aeid 


By concentrating waste pickle liquor to 35% HeSO:, Koppers’ recovery 


process, already proved on plant seale, salts out FeSO: monohydrate. 


A new approach to disposal 
of waste pickle liquor has at- 
tracted steel industry attention, 
may get the nod when mounting 
pressures for pollution control 
force positive industry action. 

Now in the running for the 
title of “most likely to succeed” 
is Koppers Co.’s ferrous mono 
hydrate process, Although proc- 
ess origin harks back some ten 
years to a joint U.S. effort of 
Koppers and Inland Steel, it 
reached commercial status only 
recently in Europe via the engi- 
neering talents of Germany’s 
Zahn & Co. Two plants have 
been operating two years; a 
third is under construction," 
> No Monopoly Development 
of an economical process for 
pickle liquor disposal or recovery 
has been the goal of chemical 


* Stahl-u-Walzwerke Rasselstein-An 
iernach AG's plant at Neuweld, Ger 
many (see accompanying photo), and 
Hadir's in Laxembourg are on stream 
Borsig Werke's unit in Berlin 1 the 
new one 
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engineers for many years. Com- 
peting right now for commercial 
acceptance are two other candi- 
dates: 

¢Ruthner process, being in- 
Blaw-Knox for 
seven major steel producers, 
uses HC] to convert waste pickle 
liquor to iron oxide (for reuse 
in the blast furnace) and regen- 
erated sulfuric acid (see Chem. 
Eng., Feb. 1956, pp. 132-134). 

¢Rust Engineering’s  pro- 
posal (under consideration by 
Crucible Steel), utilizes coke- 
oven gas to recover elemental 
sulfur, ammonium sulfate and 
iron oxide, 

For the monohydrate process, 
Koppers claims “it offers the 
cheapest practical solution § to 
this serious waste disposal prob- 
lern for a broad range of plant 
vapacities.” 
> Selling Points 
the monohydrate 
fesses to do: 

¢ Regenerate all waste sul- 


vestigated by 


Here’s what 
process pro- 
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furic acid present as such in the 
pickle liquor, 

¢Preserve heat content of 
waste liquor. 

¢ Recover all ferrous sulfate 
formed during each pickling 
cycle. 

¢Permit pickling at the 
highest acid concentration con- 
sistent with efficiency. (Waste 
liquor from  high-concentration 
pickling would otherwise repre- 
sent a serious chemical loss and 
an added disposal burden.) 

What’s the cost? For a 50,- 
000-gpd. plant, a $1-million cap- 
ital investment and operating 
costs (including amortization) 
of about 1¢/gal. A 100,000-gpd. 
plant will cost $1.3 million, will 
handle pickle liquor for well 
under 0.5¢/gal. 

What with sulfuric acid being 
worth comparatively more in 
Europe than here, the mono- 
hydrate process actually shows 
an attractive return on its in- 
vestment abroad. But Koppers 
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--.more 
quality proved 
POWELL VALVES 


FIG. 2309—Flush Bottom Tank 
Valve for 150 Pounds W.P 


FIG 2491 Stainless Steel 
0.S &Y Gate Valve for 150 
Pounds W.P. 


FIG. 1886 Stainless Steel Liquid 
Level Gauge for 350 Pounds 
W.W.P Offset pattern 


FIG. 2107--Stainless Steel “Y” 
Valve for 150 Pounds W.P 


for dependable flow control 


Consult your Powell Valve distributor for full facts about quality proved bronze, iron, steel and 
corrosion-resistant valves. For every flow control problem-—there is a Powell Valve to solve it. 


THE WM. POWELL COMPANY, CINCINNATI 22, onio.. 
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— + over-all concentration to 35% 
(and the temperature to 200 F.). 
Ferrous sulfate generated in 


ef 
A . i pickling crystallizes out at this 
? 








, point as the monohydrate. Crys- 
# tals are separated on a table 
d filter, washed free of sulfuric 
. acid and discharged by conveyor 
? 3 to hoppers. 
a The processor controls reten- 
, = tion time in the crystallizer to 
give large crystals and a good 
ad filtration rate. Mother liquor 
(7% FeSO,) collects in recycle 
tanks, where rinse water from 
pickling dilutes it to the proper 
concentration for pickling. 
| Evaporator is lined with brick 
and lead, storage tanks are 
brick-lined. Filter and pumps 
are stainless steel. Piping is 
glass or lead-lined steel. 





SPRAY EVAPORATORS carry out first step of acid concentration. 


Hot woste pickle liquor Sina 
15% H,80,, 15% FeSO, ta Work Begins on U. S.’s 


Largest Uranium Mill 


Now abuilding 25 miles north 
of Bluewater, N. M., Kermac 
Nuclear Fuels Corp.’s 3,300-ton / 
day uranium mill will claim the 
title of largest uranium mill in 
the U. S. Title holder until new 
plant goes on stream: Anaconda 
Vent Co.’s 3,000-ton/day mill at Blue- 

water (Chem. Eng., May 1957, 
pp. 228-231). 

Work now under way on Ker- 
mac’s 3,300-ton/day carbonate 
leach, countercurrent-decanta- 
tion mill should be completed in 


Sproy evoporotor 














25% He S04 . about 18 months. 

Atomic Energy Commission 
75 FeSQ¢ H20 has signed a contract to buy 
250, mokeup crystals uranium concentrate from Ker- 
= mac through 1966. Major ques- 
tion to be decided on the Ker- 
filter. - Hot mac contract is whether the de- 
regenerstes its (prove re reserves: 15 
Crystattizer po posits (proven ore reserves: 15 
2 / 35 % H,80,, million tons) controlled by 
| Slurry 7% FeSO Kermac’s four owners* should 

35% H,SO0, ‘ ; be considered one mine. 


Under the “concentrates pur- 
chase program,” AEC will buy 


is confident that its process will through a mist eliminator to no more than 500 tons/yr. from 
catch on in the U.S. also within the atmosphere. any one mine. A mill that serves 
a year or two. This concentrated acid, con- four unrelated properties could 
> Reduction to Practice — The taining a small amount of al- sell 2,000 tons. AEC spokesman 
monohydrate process contacts ready-crystallized ferrous  sul- has said that Kermac’s contract 
waste pickle liquor—-190  F., fate monohydrate, drains to a contains a clause allowing AEC 
15% H,SO, 15% FeSO,—with crystallizer. Here fresh makeup to apply “one-mine” definition to 
combustion gases at 500-600 F. acid—enough to replenish the the Kermac venture. 
‘ . “ay TT a4 ° pe ft 3% we . 4 
in & spray evaporator, Waste sulfuric consumed in pickling or SKerreMeGee Oll Industries. Pacifi 
acid is concentrated to 25% as removed by drag-out or rinse Uranium Mines Co., Anderson Develop- 
. . : ment Corp., Ambrosia Lake Uranium 
the gases, at about 140 F., pass losses—is added, boosting the Corp 
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Dust Particte Sire Messured in Mier ons 


THE SIZE OF ANY OTHER DUST COLLECTOR 


CAN BE INSTALLED Bea] 
WHERE NO OTHER 
DUST COLLECTOR 





Fits into existing ductwork, 
often right at point of use. 





CLEANS 2500 to 64000 
CUBIC FEET EACH MINUTE 


COULD FIT oe 





Here’s a new, wet-type dust collector 
with an efficiency rating of over 99% 
down to 5 microns, yet so small and 
compact it fits where no other col- 
lector could. Your own maintenance 
crew can bolt it easily into existing 
ductwork, often right where dust 
originates. Air-borne dust particles, 
drawn into the mixer section by a 
Joy Axivane fan at the rear of the 
collector, are entrained by water after 
impact on an impingement element. 


Dust encased in water droplets pass- 
ing to the second section are directed 
by centrifugal force to the wall of the 
cylinder, thence to a sump below, 
where the slurry can be pumped or 
drained away. Low power and water 
requirements result in unusually low 
operating cost. Joy Manufacturing Com- 
pany, Oliver Building, Pittsburgh 22, 
Pa. In Canada; Joy Manufacturing 
Company (Canada) Limited, Galt, 


Ontario, 





There is a Joy Microdyne model 
designed to meet the special 


conditions of the application, LOWEST COST PER CFM 


FOR THESE TYPICAL APPLICATIONS Write for FREE 
* Metal scale in steel plants «+ Recovery in Uranium mining Bulletin JB-616 or 
and foundries Explosive dust in grain FREE Dust Test 


elevators or flour milis 

Dust from granite 

quarrying and finishing 
*» Removal of sulfuric 

acid mist 

Removal of abrasive 

dusts like taconite 


Air-borne sand in foundries 


Cleaning air contaminated 
in mining operations 


* Coal dust at screening and 
drop-off points 


* Wherever crushing or 
grinding operations occur 


@)7 MANUFACTURING COMPANY 


EQUIPMENT FOR INDUSTRIAL PLANTS .. . FOR ALL INDUSTRY 


Get this descriptive bulle- 
tin or let @ Joy Engineer 
toke dust somples at your 
job site for plant analysis. 


ADDRESS DEPT. 184-11 








LOW MAINTENANCE 

AND POWER COST 
Self-cleaning impingement unit 
is easily removed. Power re- ecu 
quirements are unusually low. as 





patent oe cI 
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PROCESSES & TECHNOLOGY . 


NITRIDING a mixture of silicon and silicon carbide produces 


Versatile New Refractory 


By bonding preformed silicon carbide shapes with 


silicon nitride, Carborundum Co, gets a new material 


combining good refractory properties, easy formability. 


In response to severe demands 
on materials made by today’s 
high - temperature technology, 
Carborundum Co. has pioneered 
a new route to silicon carbide 
refractories—in situ nitriding 
of mixtures of silicon and silicon 
carbide, 

Result: A silicon-nitride- 
bonded silicon carbide, trade- 
marked Refrax, that couples 
high resistance to temperature, 
thermal shock, corrosion and 
abrasion with a high degree of 
formability and dimensional sta- 
bility. 

Carborundum’s 
Div. at Perth Amboy, N. J., 
launched the process in 1950 
chiefly to turn out rocket noz- 
zles for Nike missiles. But now, 
with the need for high-tempera- 
ture materials mushrooming in 
many other fields, Carborundum 
has geared its operations for 
widespread industrial markets. 
And a few months ago it added 
new equipment to step up pro- 
ductive capacity. 

Moreover, Carborundum plans 
to harness this bonding process 
for other refractory materials 


Refractories 


as well. A current development 
program indicates that the proc- 
ess is effective with such mate- 
rials as alumina, zircon, mullite 
and boron nitride. 

> In Situ Properties—Credit for 
today’s mounting interest in the 
process and product goes to the 
properties imparted by in situ 
nitriding. Here’s what happens: 

A mixture of silicon powder 
and silicon carbide grains, pre- 
formed to the desired shape, is 
heated to a high temperature in 
a nitrogen atmosphere. Nitrogen 
reacts with silicon metal to form 
a silicon nitride (Si,N,) bond be- 
tween the silicon carbide grains. 

This bond, the company re- 
ports, imparts a fine, intercrys- 
talline structure to the refrac- 
tory body, improves its strength 
as a result. Further, Carborun- 
dum claims, the bond is almost 
as good a refractory material as 
the silicon carbide itself. 

Key limitation of silicon car- 
bide refractories has always 
been the inferior refractoriness 
of bonding materials as com- 
pared with SiC. For example, 
siliceous glass bonds, among the 


most commonly used, soften or 
lack chemical stability at high 
temperatures ; and they can’t 
resist the thermal shock of swift 
temperature changes that leave 
silicon carbide relatively unper- 
turbed. 

> Close Tolerances—The nitride 
bond shows no measurable vol- 
ume change during the firing 
operation. Thus Carborundum 
can preform intricate Refrax 
shapes and maintain tolerances 
in finished items as close as 
+0.003 in./in. without ma- 
chining. 

Consequently, a wide variety 
of articles, such as valve bodies, 
fittings, pump components with 
internal and external threads, 
that must resist severe condi- 
tions of temperature, corrosion 
and erosion can now be fabri- 
cated of a refractory rather than 
special metals or alloys. Stresses 
a company spokesman, “Our op- 
eration is now set up to custom 
tailor specific Refrax shapes 
with specific properties for spe- 
cific applications.” 

Carborundum currently pro- 
duces some “several thousand” 
different parts, primarily by a 
modified casting technique. Sim- 
ple shapes, such as bricks, are 
formed by conventional compact- 
ing methods, 

To adjust properties to meet 
particular customer needs, Car- 
borundum varies nitride-to-car- 
bide ratio and carbide grit size. 
Nitride-to-carbide ratios are 
controlled by varying silicon 
metal and silicon carbide in ini- 
tial mix from equal parts by 
weight.of each to 85 parts car- 
bide, 15 parts silicon. Grit size 
of carbide ranges from 8 mesh 
to 80 mesh and finer. 
> Mixing and Preforming 
Commercial-grade silicon powder 
(97%) and electric-furnace sili- 
con carbide are mixed with 
water in muller-type mixers 
ranging in capacity from 150 to 
1,000 lb./batch. A small amount 
of organic binder is also added 
to give “green” strength to the 
mix and ease its handling. Mix- 
ing operation runs about 30 min. 

Wet mix is cast to the desired 
shape and allowed to air-dry for 
8 hr. It’s further dried for an- 
other 8 hr. by waste flue gas at 
350 F. in a drying chamber. 
> Nitriding and Firing—Dried 
ware then goes to the nitriding 
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Made specifically for high-pressure, high-temperature joints in Refineries and 


Chemical Plants, Klingerit Asbestos Sheet Packing costs LESS... because it lasts 


LONGER... Keeps plant production and efficiency up by practically eliminating 


costly downtime due to joint failures. Available from many conveniently 


located sources in thicknesses from ‘008” to '4” — sheet sizes to 60” x 160”. 


“7D , oe 

Hlingerit — Universally used sheet packing for 
super-heated and saturated steam, hydraulic pressures, 
compressed air, gases, chemicals, oils, spirits and ammonia 


solvents. 


“7 ’ . 
MlngerClll —o resistant sheet packing 


intended for use in oil refining and distributing as well 


as for use with methyl-chloride and sulphur dioxide. 


Mnged -Sbeidit- Acid resisting sheet packing, 


produced especially to resist hot nitric, hydrochloric and 
sulphuric acids, as well as most other organic and inorganic 


acids. 


Mngcuit MW) Wire reinforced sheet pack- 


ing for extremely high pressures and temperatures 
Specially suitable for cylinder head and exhaust joints in 


internal combustion engines, gas turbines, etc. 


RICHARD KLINGER ING. 550, FOURTH AVENUE, BROOKLYN 15, NEW YORK 
SOUTH 8-6747 
Manufacturing Licensees for Canada 


JOSEPH ROBB & COMPANY LIMITED, 5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 
Telephone: WILBANK 3/8! 

Branches at: SYDNEY, HALIFAX, OTTAWA, TORONTO, HAMILTON, WINNIPEG, EOMONTON, VANCOUVER, QUEBEC CITY 
RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND. 


GA $73 
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PROCESSES & TECHNOLOGY... 


furnaces. Size, quantity and in- 
tricacy of the shapes determine 
the type of furnace used, Car- 
borundum operates large oil- 
fired periodic kilns for unusually 
large pieces and smaller periodic 
kilns (heated with Carborun- 
dum’s own Globar heating ele- 
ments). A new fully automatic, 
electronically controlled continu- 
ous furnace, also Globar heated, 
handles mass-produced shapes 
like the rocket nozzles. 

In every furnace the normal 
atmosphere is replaced by a con- 
tinuous stream of 99.7%-purity 
nitrogen, Then the kiln is heated 
to about 2,500 F. and held there 
for about 12 hr. During this 
period nearly all the silicon re- 
acts to form silicon nitride, and 
the organic binder is burned out 
of the ware, 

Periodic furnaces are then al- 
lowed to cool to room tempera- 
ture with the nitrogen stream 
still running. Refrax ware is 
unloaded and stored or readied 
for shipment. 


Firm Reveals Wartime 
Separation of Boron-10 


Since Atomic Energy Commis- 
sion took security wraps off 
some old secrets, chemical proc- 
essing firms have disclosed some 
of the engineering that went 
into the historic Manhattan Dis- 
trict project. 

Standard Oil Co. (Ind.) re- 
cently revealed that the com- 
pany’s research department, 
working under rigid wartime 
secrecy, built and operated a 
unique distillation plant for 
quantity production of boron-10 

a superior neutron absorber. 

Plant, set up in a _ remote 
corner of Standard’s Whiting, 
Ind., refinery, consisted mainly 
of nine distillation columns up 
to 50 ft. high. End product was 
a water-white liquid from which 
elemental boron-10 was subse- 
quently recovered by another 
process. Day’s output of the 
plant was about 2 gal. of liquid. 

One known process for boron 





New chemical recovery plant 
at U. 8. Steel’s Gary, Ind., 
works uses departures from con- 





New Design Twists Boost Yield of Coal Chemicals 


ventional design to up yields of 
coal chemicals from distillation 
of light oils in coke-oven gas. 











-10 separation (Chem. Eng., 
May 1957, pp. 148-150) involves 
distillation of dimethyl ether- 
boron trifluoride complex, fol- 
lowed by reduction to B-10 via 
electrolysis of potassium fluo- 
borate in fused salt bath. 


News Briefs 


Sugar esters: Sugar Research 
Foundation has signed three 
new licensing agreements for 
manufacturing sugar esters 
with Ledoga, S. por A., an 
Italian company, and two of 
its subsidiaries, Noetinger 
Lepetit, S. A., in Argentina 
and lLaboratorios § Lepetit, 
S. A., in Brazil. Sugar esters 
are especially useful in mak- 
ing detergents, emulsifiers 
and pesticides. 


Insecticides: Stauffer Chemical 
Co. has completed a new unit 
at Omaha, Neb., to produce 
granular formulations’ of 
DDT, aldrin and heptachlor. 
Plant is intended to supply 
entire Midwest. 


Silicon carbide rectifier: Gen- 
eral Electric Research Lab- 
oratory has operated such a 
rectifier at temperatures up 
to 1,200 F. Other semicon- 
ductor materials have been 
able to operate only up to 
500 F. However, silicon car- 
bide rectifier is still in lab- 
oratory development stage. 


Pentaerythritol: Hercules Pow- 
der co, has swung on stream 
its new 24-million Ib./yr. 
pentaerythritol unit at Lou- 
isiana, Mo. A_ 70-ton/day 
methanol unit at the same 
location is scheduled for com- 
pletion soon. 


Urethane materials: Witco 
Chemical Co. has erected a 
new plant at its Emulsol 
Chemical Div. unit in Chi- 
cago to produce raw ma- 
terials (polyesters) for ure- 
thane foams. 


Paraxylene: Standard Oil Co. 
of California will add $3- 
million worth of paraxylene 
facilities at its Richmond, 
Calif., refinery. Unit is 
scheduled to be ready early in 
1958. 
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At 1957 Power Fair, engineers witness proof of... 


TURBO-UNIFLO PERFORMANCE 


Your 
Worthington representative will be 


There’s no better way to judge the per- 
formance of an engine than to see it in 
operation. That’s why more than 250 
process and pipeline engineers recently 
yathered in Buffalo, N. Y, to attend 
Worthington’s 1957 “Power Fair.” 

Star of the show was the new SUTC 
TURBO-UNIFLO gas engine compres- 
sor. The only two-cycle engine compres 
sor with exhaust powered turbocharg- 
ing from start-up through full-load, the 
TURBO-UNIFLO features remarkable 
stability over the complete range of 
speed and load requirements. 


The audience was impressed by the 
TURBO-UNIFLO’s smooth start and 
quiet operation (as much as 20 decibels 
quieter than engines with mechanically 
driven scavenging systems). Next came 
the overload demonstration to prove 
the very conservative engine rating. 

To show stability, engine speed was 
gradually reduced while maintaining 
full torque. 320 rpm... 270 rpm... 230 
rpm (at this point someone offered to 
bet that it couldn’t go below 150). But 
down it went... all the way to 105 rpm 
before reaching its stalling point. 


But this is only half the story 


ylad to give you all the facts about the 
new SUTC TURBO-UNIFLO engine. Get 
in touch with your nearest Worthington 
district office or write to Section E-73, 
Worthington Corporation, Harrison, 
N. J. In Canada: Worthington (Canada 
1955, Ltd., Brantford, Ont. 


WORTHINGTON 














HEAVY-DUTY DRIVE ASSEMBLY — Smooth, 
efficient, quiet running. Two drive re- 
ductions transmit ample power for all 
agitator needs and speeds. Tapered and 
radial roller bearings assure friction- 
free, straddle-mounting for pinion shaft. 
Heavy-duty gears, bearings and ering 
—also available with gear head an 
variable speed motors, Protected by 
full-bath lubrication. 


EXCLUSIVE ROTARY MECHANICAL SEAL — 
Superior for high-pressure or vacuum 
processing. (1) Eliminates leakage under 
pressure (toxic or explosive conditions) 
—_— A ‘ 
a ee and reduces maintenance. (2) Permits 
il ia efficient use of higher operating pres- 
. : ub sures... prevents metallic and catalytic 
* ‘ contamination of vessel contents. Out- 
ome standing features: pre-loaded, double- 
ct ’ tapered roller bearing, glass-coated gland 


NTE [ | if iT l I] ] | | ] aaa) insert, glass-coated agitator shaft and 


Teflon packing. 


- _ EXTRA-DEEP STUFFING BOX (not shown) 
is supplied as standard ow ipment. Ex- 
clusive design of 2-piece lantern ring 
minimizes maintenance. Glass-coated or 
alloy-packing plate fits tightly around 
agitator shaft. Latest packing materials 
and shrink-fit alloy sleeve for severe 
conditions are available, 





NEW SWING CLAMPS ASSURE EVEN PRES- 
SURE on both flanges — can't twist side- 

ways... minimize danger of cracking 
glass. Clamp positions permanently on 
flange —can't be lost. Saves consider- 
able time on process changeover. 


CHOICE OF THREE BAFFLES—with restricted 
tips for handling great number of viscos- 
ities, specific gravities and particle sizes. 
(A) Spade-type baffle (B) Glass-lined 
| 


tip which is an integral part of the baffle 

itself. (C) Removable alloy plug receives 

alloy tip whenever need arises. A 
Ec. 


Glascote.™ 


PROODUCTS, in hae eh ee 
aEreineav sane 


Sales offices of agents located in New York © Philadelphia ¢ Union, 
N. J. « Chicago « Cleveland « Dayton * Houston « Los Angeles. 
Export Sales: A. 0. Smith Corp., International Div., Milwaukee 1, Wis. 


GLASS-LINED REACTORS —— Three types: HR, GLASS-LINED COLUMNS —— Standard and spe- GLASS-LINED HEAT EXCHANGER TUBES. Easily 
CR and SR, Custom-built up to 8,000 gal- cial packed units in glass-on steel or alloy assembled into corrosion-resistant heat ex- 
lons. Standard units from stock range from metals. Built to your specifications in di- changers. Standard-diameter jacketed 
300 to 2000-gallon capacities. ameters up to 60 in pipe, combines with elbows or return bends. 
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glass-lined products 


Stop corrosive attacks ... help you 
increase yield thru zero contamination 






Make Glascote chemical-resistant, acid-alkali glass 
your first line of offense against corrosion and contam- 
ination, An inventory of more than 3,000 glass formu- 
las developed by Glascote and its parent organization, 
A. O. Smith Corporation, gives you the best in corro- 
sion resistance and eliminates danger of metallic con- 
tamination. 

Glascote offers you reactors, columns, storage tanks, 
rotary dryer-blenders, pipe and fittings ~ all glass-lined 
for processing a variety of corrosive materials with 

















———. Looks hard to manufacture, but Glascote start-to-finish application versatility. 
skill makes it easy! Glascote also offers you non-stick glass which is ideal 

Superior knowledge of combining glass and steel for polymer production of all types. 
qualifies Glascote to find quick, easy solutions to Glascote clamp-top reactor, left, is typical of many 
many process problems. This top head is typical. products supplied for laboratory, pilot plant and full- 






All told, there are nineteen 4-inch inlets. The man- 
hole measures 24 inches in diameter. 





scale commercial production, engineered and fabricated 
by Glascote to your exacting specifications. 











Custom and standard reactors Ask the representative who calls on you for all the facts about Glas- 
Glascote reactors include designs in the HR (heavy- cote products — reactors, storage tanks, columns, conical rotary dryer- 
duty closed), CR (clamp-top) and SR (standard blenders, receivers, condensers and accessory products, Or, if you pre- 
—, yy yoyo — peg An fer, write direct. Glascote Products, Inc., Cleveland 17, a subsidiary 
capacities up to allons penden n Ss : P 
pressures. Standard units available from stock in of A. ©. Seulth Corporation. 

a range — 300 to 2000 gallon capacities. ASME Our standard one-year guarantee continues 
constructed. to apply to all Glascote glass-lined products. 





ss? A subsidiary of AO.Smith Corporation:::° 


World’s largest manufacturer of glass-lined steel products 












GLASS-LINED STORAGE TANKS — Single shell GLASS-LINED CONICAL, ROTARY DRYER-BLENDERS GLASS-LINED PIPE AND FITTINGS -Available in 
horizontal types and vertical units avail- — Capacities 5, 35 and 110 cu, ft. as stand- 10-ft. lengths, fittings to ASME standards, 
able. Plain, jacketed, open and closed, ard and larger on request, Pressures: tank in inside diameters from 1% to 4 in. Six 
Built to your specifications. full vacuum to 25 psi, jacket 65-75 psi. and eight inch and larger sizes to order, 
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DEVELOPMENTS ,.. 


CHEMICAL PRODUCTS toreo sy rnances anve 


Glass Sires Richly-Kndowed Hybrid 


RESISTS heat better than steel. 


LIGHT as aluminum. 


HARD enough to scratch steel. 


_ 
. ye 


WORKABLE as g 
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lass. 


New ceramic-from-glass—light, hard, tough, tem- 


perature resistant, low-cost—combines properties un- 


matched by conventional engineering materials. 


A new family of basic mate- 
rials, harder than high-carbon 
steel, lighter than aluminum 
and up to nine times stronger 
than plate glass, has been devel- 
oped by Corning Glass Works. 

Based on glass and called 
Pyroceram, the new materials 
differ from it in that they are 
essentially crystalline in nature 
and they differ from ceramics 
in that their crystalline struc- 
ture is much finer. 

Pyroceram can be _ individu- 
ally formulated to have good 
mechanical strength, excellent 
electrical insulating properties 
at very high frequencies, high 
deformation temperatures, supe- 
rior thermal shock resistance, 
and hardness. Expansion coeffi- 
cients can be varied from 
slightly negative to 200 x 10° 
per deg. C. The materials can 
be either transparent or opaque; 
they can be made as resistant 
to chemical attack as some of 
the best borosilicate glasses. 

By the very nature of their 
manufacture, they are nonpor- 
ous, and as impermeable to gases 
as the best glasses. Thus they 
can be used for the construction 
of high-vacuum apparatus, chem- 
ical process pipelines, etc. They 
are also expected to find appli- 
cation in combustion-type elec- 
tric turbines, guided missiles, 
jet aircraft engines for super- 
sonic speeds, and in petroleum 
refining. 

Material is produced by adding 
one or more nucleating agents 
to a special glass batch and sub- 
jecting this glass to high heat 
after forming. Heat treatment 
to which the formed products 
are subjected causes precipita- 
tion of tiny crystals throughout 
the body. Crystals may be lim- 
ited to submicroscopic size or 


may be grown to sizes of a 
micron or more. 

Corning has developed meth- 
ods of controlling the growth 
and chemical composition of 
these crystallites so that Pyro- 
ceram may have a variety of 
physical properties tailored to 
meet specific requirements. 

While more than 400 types of 
Pyroceram have been experi- 
mentally melted, only four have 
been fully investigated and 
melted in pilot runs to date. Two 
of them, Pyroceram Code Nos. 
8607 and 8608, are handled and 
formed in their glassy state sim- 
ilarly to borosilicate glass. They 
can be formed by conventional 
glass-forming methods: blowing, 
drawing, pressing and rolling. 

The other materials, Code 
Nos. 8605 and 8606, are very 
fluid at high temperatures, and 
can most easily be formed by 
centrifugal casting. Experiments 
indicate that these two lend 
themselves to forming by invest- 
ment casting techniques. Pilot 
runs indicate that all four of 
these products are adaptable to 
mass production. 

But the first commercial Pyro- 
ceram product was formed by a 
new method. By centrifugally 
casting a very fluid molten Pyro- 
ceram, Corning Glass Works was 
able to produce the first homo- 
genous all crystalline radome 
for guided missiles. 

When in volume production, 
the probability is that Pyroceram 
will be more expensive than glass 
but much less costly than stain- 
less steel. Low cost of the new 
material is credited to inexpen- 
sive raw materials and ability to 
shape end products by conven- 
tional glass-making processes. 

-Corning Glass Works, Corn- 
ing, N. Y. 178A 
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You'll save time 
and trouble on 


H.P. — GASKETS 


Pressure Seal 
Joint Gasket 


-e-when J-M Goetze gasket specialists 
make them for you 


When you need gaskets such as those above, 
which were made for pressure vessel service 
over 5000 psi, consider this. It takes less time 
and trouble to turn the job over to J-M Goetze 
—an organization that has specialized in gasket 
design and manufacture for 67 years. And it 
usually costs less in the long run. 


Goetze engineers can select the right style 
for maximum sealing efficiency. They know 
the correct metals and other factors required 
for efficient, long-lasting gaskets. 


Goetze Gaskets are made exactly to the 
last detail of your specifications and con- 
ditions. They are made to craftsmen’s per- 
fection . . . with modern machine tools, some 
of which were specially designed by Goetze for 
gasket manufacture. 


If you need gaskets for high pressure vessels 
or similar applications, send us a drawing or 
template for quotation. Or write for further 
information to Johns-Manville, Box 60, New 
York 16, New York. 


B{Y| | Johns-Manville PACKINGS, GASKETS and TEXTILES 


eS 
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Newsworthy chemicals this month 


Glass sires richly-endowed hybrid 
Two new solventless silicone insulators. . . 
Deodorant gains disinfecting power... 


Levulinic acid, low-cost intermediate 


Latex paint acquires gloss 


Semi-gloss entry for latex paint 


Water-thinned alkyd has high gloss 


Plasticizers ease cellulosics processing... 





Solventiess Silicone 


Forms void-free high tem- 
perature impregnations, en- 
capsulations. 


Two new solventless silicone 
insulating resins are now avail- 
able commercially. Identified 
as R-7501 and R-7521, they are 
100% silicone materials, pour 
freely without solvents. They 
form void-free high 
temperature impregnations or 
encapsulations for electric or 
electronic equipment. 

At room temperature, the 
viscosity of R-7501 is 2500 
centistokes; that of R-7521: 100 
centistokes, Either can be 
thinned by warming to 175 F. 
before application and both can 
be blended in any ratio to 
achieve any intermediate viscos- 
ity. Dow Corning Corp., Mid- 
land, Mich. 180A 


cure to 


Deodorant-Disinfectant 


Deodorant gains disinfect- 
ing and bleaching power. 


Dichloro - dimethylhydantoin, 
widely used as a deodorant 
block, now can be used for dis- 
infecting or sterilizing pur- 
poses too. Addition of decom- 
position retardants has _ pro- 
duced compounds which evolve 
chlorine over a relatively long 
period of time at the steady 
controlled rate necessary for 
disinfecting or sterilizing. New 
ingredients are readily vaporiz- 
able, non-reactive, water insol- 
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New 600 F. epoxy electrical insulation. ... 


Methallyl chloride now commercial 
All-purpose organotin stabilizer 


Magnesite-chrome refractory 


Radioisotope standards privately made. . .186C 


Diethy! m-toluamide gets new producer. ..186D 


Silicone for coated glass tapes 
New plasticizers for PVC 


New oil and rubber additive 


186G 


ee number is also Reader Service code OM 


uble organic solids such as 
naphthalene and paradichloro- 
benzene, used in a wide range 
of proportions from 5% to 95%. 

Previously, without these new 
ingredients, dichloro-dimethy]- 
hydantoin evolved chlorine in 
the presence of moisture too 
rapidly to render the compound 
useful as a disinfectant or 
sterilizer. Now, the new com- 
positions actually eliminate 
odors by killing the bacteria 
which cause them. 

Compositions are not limited 
to sanitation. They may be used 
in water to maintain it at a 
chlorine concentration of be- 
tween 15 and 30 ppm of water, 
such water being useful as a 
gentle bleach. 

First use of the new product 
is expected to be in the pro- 
duction of urinal blocks. Com- 
pany which developed the com- 
pounds will not produce blocks 
but will license its patent (No. 
2,789,078) to other chemical 
producers.—Davies-Young Soap 
Co., Dayton, Ohio. 180B 
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Levulinie Acid 


Potentially low cost inter- 
mediate for resins and sol- 
vents. 


Levulinic acid is now avail- 
able for distribution in drum 
quantities from a pilot plant 
operation. It has a wide po- 
tential market as an inexpen- 
sive chemical intermediate for 
a large number of synthetic 
organic chemicals, including 
synthetic resins and solvents. 

Levulinic acid is the simplest 

member of the gamma-keto car- 
boxylic acids. It reacts in some 
instances as a carboxylic acid 
and in others as a ketone. The 
1, 4 stereochemical relationship 
of its functional groups fre- 
quently results in cyclization re- 
actions, forming heterocyclic 
compounds. Levulinic acid un- 
dergoes condensations via its 
reactive methylene groups. 
' Among the compounds which 
can be made from it in good 
yield are gamma-valerolactone, 
succinic acid, 5-methyl-2-pyrro- 
lidone, calcium levulinate, and 
alpha-angelica lactone. 

It is produced in the com- 
pany’s 650-_ to 100-ton/yr., 
Omaha, Neb., pilot plant by 
treating cellulosic materia! re- 
maining after the extraction of 
furfural from corncobs. But 
many cellulosic raw materials 
can be used as a starting point. 
Thus its potential availability 
is extremely large. — Quaker 
Oats Co., Merchandise Mart 
Plaza, Chicago, IL. 180C 
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You get these benefits 
with CARBIDE’s Glycols... 


{dvantages of combination shipments—compartment tank cars and Dependable delivery —nationwide locations of distribution centers 
| i 


tank trucks; 55-gal. drums in carload or mixed carload lots. assure you of efficient service and continuous supply. 


- 
t 


High purity —analysis for water content, shown above, is one of a Technical assistance — from technical representatives who are chemists 
series Of tests run on chemicals he fore shipment; specifications are and engineers spec ializing in the solution of your storage, handling 


actually triple-checked and application problems 


UNION Ethylene Glycol, Diethylene Glycol, and Triethylene Glycol 
CARBIDE Order from Union Carbide Chemi data on ethylene glycol (I 


cals Company for immediate delivery diethylene and triethylene 


to your plant site. To meet your (F-86371), or the Glycols Booklet 


ed | itey.\ &— requirements—ethylene, diethylene, (F-4763). Address —Union Carbide 


and triethylene glycols are available Chemicals Company, Room 328, Dept 


in various specification grades, S., 30 East 42nd Street, New York 
Ask our Technical Representative Fs Ns. ¥i 
mi for more information—or write for: 
Union Carbide Chemicals Company THESE POLYOLS ARE ALSO AVAILABLE IN COMMERCIAL QUANTITIES 
Division of Union Carbide Corporation , 
° ° ° — * CARBOWAX Polyethylene Glycols * Propylene Glycol « Dipropylene Glycol 


30 East 42nd Street, New York 17, NY 
* Polypropylene Glycols 150, 425, 1025, and 2025 © Hexylene Glycol 


Carbowax” and “Union Carbide In Canada: Carbide Chemicals Company, Division of Union Carbide Canada 
are registered trade-marks of 


Union Carbide Corporation. Limited, Montreal. 
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Latex Paint Acquires Gloss 


New commercial formulation builds high gloss 


into water-thinned latex paint. Formerly, almost entire 


production was flat paint. 

Research chemists at Cela- 
nese have developed a formula- 
tion for the commercial produc- 
tion of high-gloss water-thinned 
latex paint. Only high-gloss 
product of its kind on the mar- 
ket, the polyvinyl acetate paint 
is based on new emulsion tech- 
nology expected to form ground- 
work for a whole family of 
paints. According to Celanese 
spokesmen, the newcomers may 
play an important part in ful- 
filling predictions that all auto- 
motive paints will be water- 
based by 1965. 

Credit for high gloss of the 
new formulation goes to: selec- 
tion of wetting agents and pro- 
tective colloids; production of 
extremely fine particles of resin 
of proper molecular weight in 
the emulsion, 

Particles of polyvinyl acetate 


resin in the emulsion are so 
minute that 31.5 billion of them 
can be contained in a sphere the 
size of the head of a pin. When 
formulated into paint and stored 
in the can, the particles of resin 
do not touch each other. When 
the paint is spread the water in 
which they are dispersed evapo- 
rates and the particles fuse 
within minutes to form a tough, 
durable surface, 

Like flat latex paints, high- 
gloss paints produced from 
Celanese emulsions are charac- 
terized by ease and speed of ap- 
plication, absence of objection- 
able odor, rapid drying, easy 
brush clean-up with soap and 
water, ability to withstand scrub- 
bing and absence of fire hazard 
while being applied. In addition, 
it is claimed that whites will be 
completely non-yellowing and 


colors will be cleaner and 
brighter than conventional gloss 
paints. 

Several paint manufacturers 
are currently producing gloss 
paints for industrial and com- 
mercial use based on the Cela- 
nese emulsions.—Celanese Corp. 
of America, 180 Madison Ave., 
New York 16, N. Y. 182A 

Celanese believes its new 
high-gloss product—75-85 gloss 
units for the white paint on a 
scale reading from 0-100—hits 
a goal sought by paint chemists 
ever since first latex paints 
were introduced. To date, al- 
most the entire production has 
consisted of flat paints. 
> Semi-Gloss Entry—lIn fact, 
three or four months ago, Na- 
tional Gypsum Co. introduced 
what it believes to be the only 
semi-gloss water-thinned latex 
paint on the market. (At least 
one high-gloss paint has been 
introduced only to be with- 
drawn from the market a few 
months later.) Though unwill- 
ing to disclose the specific kind 
of latex used in its formula- 
tions, company claims a gloss 
meter reading of 58-60 and non- 
yellowing properties for its 
white. 

Price of the paints, like those 
based on Celanese formula- 
tions, is in the range of con- 
ventional competing products, 
eg., $8.25/gal. for semi-gloss. 
National Gypsum Co., 325 Dela- 
ware Ave., Buffalo, N. Y. 182B 

Industry standards classify 
high-gloss paints as those show- 
ing 75 or more units on the 
gloss meter. Semi-gloss paints 
register 40-70 units and flat 
paints read close to zero. 
>» Water-thinned Alkyd se- 
cause it falls into the 90-100 
gloss-meter range and because 
it uses a water, rather than 
solvent thinner, new alkyd-oil- 
based paint introduced by 
Reichhold last fall lays claim 
to many of the same advantages 
and markets as the new Cela- 
nese paint. 

Price of the alkyd resin base 
runs around 46¢/lb. compared 
to 31¢/lb. for polyvinyl] acetate 
base. However, Reichhold be- 
lieves cost is made up by the 
fact that less alkyd than PVAc 
is needed in the final paint 
formulation. 

One disadvantage of the cur- 
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A winning combination of properties 
in a unique form of alkali! 


Soivay Snowflake Crystals brand of sesquicarbonate of soda has 
such an unusual combination of both physical and chemical proper 
ties that its uses—alone or in combination with other materials— 
range from that of an important ingredient in the manufacture of 
luxury cosmetic products to its application in a wide variety of 
basic industrial processes. Available in two virtually dust-free 
granulations—Snowflake or Snowfine 

Write for your free copy of the Snowflake Crystals fact book 
and an inspection sample 


Mail now for full facts, sample! 
QRS NES OD G8 OSE REE ENE AS SF OS ey 


SOLVAY PROCESS DIVISION 
(Ca ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
Please send at no cost 
[] Snowflake Crystal sample 0) Snowfine sample 


(] Snowflake fact book [ Data on how Snowflake can 
help my operation, described in atteched letter. 





Name 





\ numChloride*Chiorine 
Potassium Carbonate « Soda 
f * Sodium Bicarbonate 
jium Nitrite « Caustic Soda 
Caustic Potash « Snowflake® 
Crystalis « Ammonium Chloride 
Methylene Chioride *« Methyl 
Chloride « Monochlorobenzene 
Ammonium Bicarbonate «Carbon 
Tetrachioride*HydrogenPeroxide 
f lorobenzene « Cleaning 
| Chloride 
iloroform 


Position 


Company ras 








Phone 


Address 


City _ Zone State : 7 
ee ee en eres 
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rent Reichhold product, desig- 
nated Synthemul 1504, is that 
the white yellows on drying. 
Reports are that the company 
js readying a product to remedy 
this deficiency. Reichhold 
Chemicals Inc., RCI Bldg., 
White Plains, N. Y. 182C 


Plasticizers 


Two new preducts show 
promise for processing 
cellulosic materials. 


Development of a new poly- 
urethane crosslinking agent, 
plasticizer and surface active 
agent intermediate has been an- 
nounced, Made by reacting 
propylene oxide with sucrose, 
the new product—octakis (2- 
hydroxypropyl)  sucrose—will 
be sold under the trademark, 
Hyprose SP80. 

As a crosslinking agent for 
polyurethane foams prepared 
from polyglycols, it may be 
added after the prepolymer re- 
action to produce low density 


Comparison of aliphatic 
amine, aromatic amine, and 
anhydride cured epoxy systems 
with new Epoxylite high-tem- 
perature compound, right, after 
aging at 600 F. is shown above. 
Supplier claims heat distortion 
temperatures of new epoxy resin 





+ 


New 600 F. Epoxy For Electrical Insulation 


foams with high load-bearing 
characteristics and good re- 
siliency. 

As a plasticizer, Hyprose 
SP80 may be used in such cellu- 
losic materials as paper, cello- 
phane and methylcellulose. It is 
less volatile and less affected by 
atmospheric moisture changes 
than either glycerine or propy- 
lene glycol. It has greater 
permanence on aging and has 
less effect on lowering the ten- 
sile strength of cellulosic ma- 
terials. 

Fatty acid esters of the new 
product have been made which 
exhibit surface active proper- 
ties. Because there are eight 
reactive hydroxyl groups in the 
octakis (2-hydroxypropyl) su- 
crose structure, as many as 
eight moles of fatty acid can 
be esterified with one mole of 
Hyprose SP80. 

A viscous, yellowish-amber 
liquid, it is the result of a 
unique process developed by 
Dow. Only one molecule of 
propylene oxide is reacted with 
each of the eight available 


formulations are higher than 
any ever recorded for conven- 
tional epoxy systems. Thermal 
stability studies indicate new 
formulations fall in the elec- 
trical Class B plus and Class H 
insulation range. — Epoxylite 
Corp., El Monte, Calif. 184B 








hydroxyls in the sucrose mole- 
cule. This is the first time that 
this type of reaction has been 
controlled so closely. 

Another new plasticizer and 
chemical intermediate, developed 
by the reaction of propylene 
oxide and glycerine, is called 
Hyprin GP25. 

As a plasticizer for cellulosic 
products, it shows many of the 
same advantages over glycerine 
or propylene glycol as Hyprose 
SP80. 

However, because of its sim- 
ilarity to glycerine, Hyprin 
GP25 offers interesting possi- 
bilities in the manufacture of 
alkyd resins and polyesters. 

Among other’ uses _ being 
studied by the manufacturer are 
those of glycerine, glycols or 
sorbitol which might benefit 
from the lower volatility and/or 
hygroscopicity offered by the 
new product. 

A viscous, yellowish amber 
liquid, it has an average addi- 
tion of 2.5 moles of propylene 
oxide to each mole of glycerine. 
The type of reaction by which it 
is made is not new. But Dow’s 
process and product are unique 
in that there is no polymeric 
build-up of the propylene oxide. 

Samples of both products are 
available-—Dow Chemical Co., 
Midland, Mich. 184A 


Methallyl Chloride 


Two highly reactive cen- 
ters in molecule suggest 
intermediate use. 


Methallyl chloride (3-chloro- 
2-methyl-l-propene), now com- 
mercially available is expected 
to find wide application in the 
resin and plastics field as well 
as in organic synthesis. 

It can be self-polymerized or 
copolymerized with a wide va- 
riety of reactive monomers. 
Methallyl monomers show en- 
hanced reactivity as co-mono- 
mers in free radical polymeriza- 
tion. This property results 
from the highly electro-nega- 
tive character of the carbon to 
carbon double bond in _ the 
methally! structure. 

The ease with which reac- 
tions can be initiated at either 
the molecule’s chlorine atom or 
double bond while retaining the 
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Enjay 


Butyl-—today’s super-rubber 


improves pipeline protection...cuts costs! 


Plicoflex® Tape Coating, revolutionary new pipeline wrapping developed by Plicoflex, 
Inc., combines the outstanding protective properties of Enjay Butyl Rubber with 
the identification properties of a color-bearing plastic film to which the Buty] is 
laminated. Applied over an Enjay Butyl based primer and forming a permanent 
bond to the metal, the tape features: absolutely no moisture migration or penetration; 
exceptional resistance to shock-impact; excellent dielectric properties, and out- 
standing resistance to normal and unusual corrosive influences. This cold-applied 
wrapping is safer and cheaper to apply by hand or machine than hot coatings and 
requires fewer personnel. 


This is still another in the steadily growing number of products developed with 
Enjay Butyl Rubber. Contact the Enjay Company for complete information about 
this truly wonder rubber... where it can help you! Complete laboratory facilities, 
fully staffed by trained technicians, are at your service. 


Pioneer in Fvetrochemicals 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, M. Y. 


Akron « Boston + Chicago + Los Angeles « New Orleans « Tulsa 
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BUTYL 


Enjay Butyl is the super-durable 
rubber with oulstanding resistance 
to aging « abrasion «+ tear «+ 
chipping ¢ cracking 





* o7one and 
corona # chemical * yan . 


heat « cold « sunlight « moisture 
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CHEMICALS... 


reactive possibilities of the 
other center makes this a most 
versatile building block for the 
organic chemist. 

Methally! chloride will be 
found of interest for synthesis 
of monomers, insecticides, fun- 
gicides, fumigants and pharma- 
ceuticals as well as for general 
use as an organic intermediate. 
Methally! chloride polymers are 
suggested for evaluation in ad- 
hesives, protective coatings, 
molding powders, castings and 
laminates, 

Methallyl chloride and vinyl 
chloride copolymerize in the 
presence of peroxide catalysts 
to give resins which are useful 
for interlayers in safety glass. 
Methallyl chloride is a modifier 
in the low-temperature poly- 
merization of butadiene to form 
a high molecular weight poly- 
mer soluble in naphthas and 
capable of combining with sul- 
fur to give tough, hard rubbers. 

Food Machinery & Chemical 
Corp., 161 East 42nd St., New 
York, N. Y. 184C 


Organotin Stabilizer 


Lends light and heat stabil- 
ity to wide range of vinyls. 


Thermolite 25 is said to be 
the first all-purpose organotin 
light and heat stabilizer ever 
developed, It is effective with 
every polyvinyl chloride and 
copolymer resin now commer- 
cially available. Because of 
unique chemical structure, it is 
the first to be efficient in all 
ratios in the production of 
rigids, flexible films, plastisols 
and organosols. 

Extensive research and field 
testing reveal that vinyl prod- 
ucts stabilized with Thermolite 
25 possess outstanding optical 
clarity. Many problems associ- 
ated with stabilization are also 
eliminated. 

A sulfur-free product, it does 
not have the characteristic odor 
of sulfur-containing stabilizers. 

Vinyls stabilized with it do 
stain when placed 
vinyls stabilized with 
lead or cadmium, They retain 
brilliant clarity under 
conditions of light, heat, and 
outdoor weathering, Even after 
total immersion in water for 


not cross 
against 


severe 


186 


more than a week, there is no 
evidence of fogging. Printabil- 
ity and heat sealing character- 
istics have proved outstanding. 

Metal & Thermit Corp., Rah- 
way, N. J. 186A 


Refractory 


Melts above 4,300 F., ex- 
tremely high corrosion re- 
sistance, 


A new type of magnesite- 
chrome basic refractory for 
open hearth steel furnaces has 
been announced, Called Cor- 
hart 104 Electrocast Refrac- 
tory, it is manufactured by 
electrically melting raw ma- 
terials at 4,300 F. 

It has extremely high cor- 
rosion resistance and high load 
bearing strength at elevated 
temperatures. Corhart 104 bricks 
used in sprung arch roofs have 
been responsible for increasing 
individual furnace productivity 
in test runs by as much as 20%. 

Characteristic structure makes 
it more impermeable to gases 
and slags than conventional 
steel furnace’ refractories. 
Corhart Refractories Co., 1600 
West Lee St., Louisville, Ky. 

186B 


BRIEFS 





Short-lived radioisotope stand- 
ards of the type previously 
supplied by the National 
Bureau of Standards are now 
being privately prepared and 
distributed. Standard  solu- 
tions of iodine-131, phos- 
phorus-32, gold-198, sodium- 
24, and potassium-42 will be 
distributed on a semi-annual 
schedule at no increase in the 
previous Bureau price of 
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$20/standard. — Nuclear-Chi- 
cago Corp., 229 West Erie 
St., Chicago. 186C 


Diethyl meta-toluamide, new in- 
sect repellent, is now in com- 
mercial production at Bruns- 
wick, Ga. Discovered by 
USDA, it has been described 
by them as the best all-pur- 
pose repellent against a wide 
variety of insect pests that 
has been developed (Chem. 
Eng., June 1957, p. 178).— 
Hercules Powder Co., Wil- 
mington 99, Del. 186D 


Silicone rubber compound 
which meets and_ exceeds, 
rigid U. S. Navy specifica- 
tions for silicone’ rubber 
coated glass tapes for cable 
insulation aboard ships and 
submarines is now available. 
Called K-1014 silicone rubber 
compound, it is marketed as 
either a 100% silicone solids 
compound or a 35% _ solids 
coating solution in toluene. 
It is outstanding for its ex- 
cellent electrical properties 
and coating characteristics.— 
Silicones Div., Union Carbide 
Corp., 30 East 42nd St., New 
York 17, N. Y. 186E 


Epoxy plasticizers, Celluflex 21 
and Celluflex 23, are reported 
to impart outstanding low- 
temperature performance and 
color stability to polyvinyl 
chlorides and other polymers 
with reduced plasticizer loss 
due to volatility. They also 
provide low viscosity and 
good viscosity stability for 
plastisols. End product ap- 
plications in which the new 
plasticizers contribute  in- 
clude viny] film, sheeting and 
coated fabrics, extruded tub- 
ing and hose.—Celanese Corp. 
of America, 180 Madison 
Ave., New York 16, N. Y. 186F 


Trichloromethane sulfonyl chlo- 
ride is now available in re- 
search quantities. Reports 
are that it accelerates igni- 
tion, improves the lubricating 
qualities of diesel oil fuels, 
and is a vulcanizing agent for 
GR-S and for natural rubber 
in the presence of elemental! 
sulfur. —Stauffer Chemical 
Co., 380 Madison Ave., New 
York, N. Y. 186G 
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in every case 








GUARANTEED PERFORMANCE 








met or exceeded 


Here are only a few of the many plants designed 





and built by The Chemical & Industrial Corpo- 





ration. They are all operating in excess of 340 


i 
TTT", TTT 


days a year at their guaranteed, rated capacity 


and overall efficiency. C&I plants include com- 
plete facilities for the produc tion of nitric acid, 


ammonium nitrate solutions and solids, complex 








fertilizer, phosphoric acid, and sulphuric acid. 


Iilustrated brochures on request 





THE CHEMICAL AND INDUSTRIAL CORP. 


CINCINNATI 26, OHIO 


Designers and Builders of Plants for the Processing of Ammonia 


Available Throughout the World 
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No Moving Parts Inside Hot Dust Collector 


1/10-sec. air-jet 








blasts dirt off bag 


Gas up to 600 F, does 
not damage collector 


T FIRST glance, you might 
A think that the Mikro- 
Pulsaire dust collector is very 
much like any bag-type dust col- 
lector, Look a_ second time, 
though, and you'll see that it 
incorporates a completely new 
method for cleaning the filter 
elements. 

An air-jet, venturi-nozzle ar- 
rangement cleans the filter ele- 
ments on a revolving basis once 
a minute. Such a design keeps 
the enclosure free of any moving 
parts, improves high-tempera- 
ture dust collection. And it per- 
mits use of temperature-resist- 
ant filter media that cannot be 
used with any other type of bag 
filter. 

Since there are no moving 
parts inside the enclosure, no 
lubrication is needed except on 
accessory equipment outside the 
enclosure, Maintenance is prac- 
tically nil. Compactness of the 
unit saves floor space. 

Within the filter there is con- 
stant flow of air with a uniform 
pressure drop. Filter ratio 
(cfm./sq. ft. of filter area) is 
higher than with other collec- 
tors. Also, the Mikro-Pulsaire 
can handle higher dust loadings 
and abrasive dusts, yet at the 
same time have longer bag life. 
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> Impressive Start—Mikro- 
Pulsaire collectors have been 
operating for sustained peri- 
ods with outstanding results. 
Among the materials handled 
to date have been gypsum, ce- 
ment, powdered metals, carbon 
black and guar gum. 





According to inventor-engi- 
neer Thomas V. Reinauer, the 
Mikro-Pulsaire has run con- 
tinuously on gypsum dust for 
6 mos. at 3 in. of water differ- 
ential pressure without mainte- 
nance or removal of bags for 
cleaning. A ring-type collector 
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Easily Serviced without Disturbing 
PIPING—WIRING—ALIGNMENT 


The complete drive unit, including the impeller 
of this new Type SZ LaBour pump is removable 
as a unit for replacement or maintenance—leav- 
ing piping and motor undisturbed and in perfect 
alignment. 

Although Type SZ is a non-priming pump, its 
design permits it to handle large quantities of air 
or gases mixed with the liquid, so that aerated 
solutions or volatile materials—within reasonable 


limits—cause no trouble whatever. The fully open 
impeller and absence of sealing rings or other 
closely fitted pumping parts give this pump the 
ability to move dirty liquids without clogging o1 
loss of efficiency. 

LaBour dependability, long the recognized top 
in the industry, is built into this newest LaBou 
unit. Practically any requirement as to corrosion 
resistant materials can be met. 


Full particulars are yours for the asking. Why not write today ? 
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Viuids Handling Equipment 
Dust Collector 
Wet Scrubber 
Control Valve 
Fire Hose : 
Vacuum Valves 


Instruments & Controls 
Electronic Controllers 
Electric Positioner 
Thermostat Be SP ee 
Pneumatic Components 
Sveed Transmitter 


Maintenance Tools & Supplies 
Diaphragm Shields 


on the same duty required shut- 
down for bag cleaning when 
pressure drop reached 6 in, of 
water after 10 days of opera- 
tion, 

> Cost Looks Good—At the mo- 
ment, cost of the Mikro-Puls- 
aire is 15-20% higher than the 
shaking-bag collector but con- 
siderably lower than the blow- 
ring collector. Such a cost com- 
parison is based on including 
compressor, tank and 
programmer but does not in- 
clude the exhaust fan. 

Once the manufacturer 
reaches quantity production of 
the Mikro-Pulsaire collector, 
cost is expected to be fully as 
low as that of the shaking-bag 
collector. 

Operating cost is already 
lower than for the other types. 
In particular, air consumption 
is considerably lower than with 
the ring type collector. 
> Inside the House—Within the 
Mikro-Pulsaire collector, are 
filter elements measuring either 
4 or 6 ft. long and 44 in. dia. 
Choice of this small diameter 
permits packing more filter 
area within a given enclosure, 
In addition, it keeps strains at 
a minimum from the air blow- 
back on the filter bag. 

However, when handling dyes 
and pharmaceuticals where pro- 
duction is changed frequently 
from one type to another, the 


cost of 


Pipe Coater 


Gas-Leak Detector 


Flange Aligner 
Gear Lubricant 


Borescope 


Electrical & Mechanical Equipment 


IE MIE avin cp c.PRGRES to rhe eens 60% 200A 


Pressurized 


196A 
196B 
., 196C 
.196D 
196E 


Ultrasonic Emulsifier 


Seals 
Variable-Speed Drive 
Mechanical Seal 
Aluminum Fitting 


.200B 
200C 
200D 
200F 


Processing Equipment 


202A 


Radiation Processing 


Tank Filter 


Mixer-Disperser 


202D 


, a number is also Reader Service code number 


larger type bag used in the 
ring collector permits easier 
cleaning on changeover. 

Filter elements are con- 
structed with a cylindrical 
open-grid media support that 
terminates in a venturi nozzle. 
These elements are suspended 
from a tube sheet near the top 
of the housing so that the ven- 
turi nozzle discharges into the 
chamber above the tube sheet. 
Below the tube sheet, filter bags 
are drawn over the supporting 
grids and clamped in place. 

Protruding downward 
through the top of the upper 
chamber above each venturi are 
compressed-air jets. Air flow 
through each jet is controlled 
by an external solenoid valve 
actuated by a programming 
timer. 
> Gives You the Dirt Dust- 
laden air enters the housing at 
the bottom through side inlet. 
Within the large enclosure, 
velocity decreases allowing the 
larger dust particles to settle 
out. Those particles that re- 
main air-borne catch on the 
filter elements as the air passes 
on through to the clean air 
outlet. 

Approximately once each 
minute, dirt is discharged from 
the filter elements to fall into 
the solids outlet hopper. This 
is accomplished by a 0.1-sec. 
blast of compressed air or gas 


from the solenoid-controlled 
jet. Directed down the throat 
of the venturi, this blast chokes 
off normal gas flow in the 
throat and induces a back flow 
of clean gas into the filter ele- 
ment. Net effect snaps the filter 
media sharply away from the 
supporting grid to shake free 
the accumulated dirt and allow 
it to fall into the hopper. 

Every few seconds, the pro- 
grammer actuates a different 
solenoid controlling air flow to 
one or more jets. Generally, 
programming is arranged to ac- 
tuate each solenoid approxi- 
mately once each minute. 
> Some Vital Statistics—Only | 
to 2 scfm. of air at 40-80 psi. 
is required per 1,000 cu. ft. of 
gas cleaned in order to operate 
the bag-cleaning cycle. This 
amount of primary air entrains 
4-5 times as much clean gas 
and carries it back into the 
filter element. 

Mikro-Pulsaire dust collec- 
tors are offered in four differ- 
ent sizes. Largest of the four 
is modular unit with bolted 
construction that handles 5,000 
cfm. per module. The remain- 
ing units with capacities of 
3,000, 2,000, and less than 1,000 
cfm. all have welded housings. 

Pulverizing Machinery Div., 
Metals Disintegrating Co., Inc., 
Chatham Rd., Summit, N. J. 
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Pinboards simplify 
electronic computing... 
multiply technical talent 


A desk-size computer for the 
instant solution of problems 
between the scope of desk 
calculators and costly “electronic 
brains.” Saves priceless hours 

for engineering personnel. 
Exclusive pinboard programming — 
makes the difference . . . 


More E101's are shortening the 
time between problem and solution 
than all other comparable 
electronic computers combined, 
They can be delivered, installed 
and put to work immediately. 

For complete descriptive booklet, 
or the solution to one of your 
typical problems, write; 


ElectroData 


-B) Division of Burroughs Corporation 
with world-wide sales and service facilities 
460 Sierra Madre Villa 

Pasadena, California 
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Wet Serubber Fits Into Duct 


Even though it matches the ductwork for size, this dust 


collector hits new performance peak and economy levels. 


Above, you see how 48,000 
cfm. of dust-collecting capacity 
can become part of an air duct, 
when the collector is a new Joy 
Microdyne. What you can’t see 
is an efficiency reported to be 
greater than that of any com- 
parable wet-type collector. But, 
it’s there, nonetheless, 

To back up such a claim, Joy 


DIRTY gas enters on left, passes through impinger, swirl vanes and disengaging section and out as clean stream. 





Mfg. Co. officials say that the 
Microdyne collector is the first 
commercial dust collector to 
embody all of the fundamental 
principles of the Greenberg- 
Smith impinger, long used as 
the standard dust-measuring 
instrument by the U. S. Public 
Health Service. 


> Official Reports—By harness- 
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ing these principles, Microdyne 
produces the efficiencies dis- 
closed recently in New York by 
Joy’s Dir. of Research, Mr. Lee 
Barrett. 

Among various’ air-borne 
dusts with mean particle diam- 
eters as noted, Barrett reports 
that Microdyne has removed 
from the air the following 
amounts of dust on a weight 
percent basis: 1.5-~ quartz, 
99.6%; 0.7-~4 limestone, 90%; 
0.84-~ flyash, 98%; 1.7-» iron 
ore, 94% and 96%; phosphate 
all less than 3.9 pw, 95-96%. 

By an actual particle count 
on coal dust particles which 
were 100% minus 10 » and 50% 
below 0.65 yw, Microdyne re- 
moved 80% from the air. 

While he’s justifiably proud 
of Microdyne’s accomplish- 
ments to date, Barrett foresees 
other process applications for 
this unit. Among these would 
be gas-liquid contacting opera- 
tions such as towers now per- 
form, 
> Question of Cost—To people 
with dust-collecting problems, 
Microdyne engineers are show- 
ing some cost comparisons that 
cast a new light on wet scrub- 
bing. 

Just to install a wet scrubber 
may cost 75% of the total cost 
of the scrubber. But with the 
Microdyne, it is said, installa- 
tion costs may be as little’ as 
25% of total cost or at most 
50% of total cost. 

Initial cost of the Microdyne 
may run around 50¢/cu. ft. of 
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FOR PRECISION GRINDING AND CLASSIFYING IN ONE OPERATION 


The PULVOCRON ... 

An Air Attrition Impact 
Pulverizer and Classifier 
with Controlied Radial 
Inward Air Classification. 
Now in one compact unit you can 
have a pulverizer and a classifier 
plus an automatic feeder, with sep- 
arate controls over each. This as- 
sures positive particle size control 


Grinding chamber with adjustable plates, 
removable liners and oversize returns. 


WRITE 
FOR FREE 
COLOR 
BULLETIN 
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and high capacity over a wide range 
of products. The Pulvocron will pro- 


duce particle sizes from a range of 


99“) less than 5 microns or as coarse 
as 50 mesh, depending on the ma- 
terial and desired results. 


The grinding chamber contains 
three adjustable plates with twelve 
staggered beaters on each. It also 
features added versatility through 
interchangeable liners of corrugated, 
perforated or smooth finish, plus 


CONSULT STRONG-SCOTT 


Strong-Scott offers you a modern up- 
to-date laboratory containing special- 
ized testing equipment. This is backed 
by an expert engineering staff to fur- 
nish layout and design service at no 
additional cost to you. 


variable rotor stator clearances. 

The Classifier unit is on a hinged 
section with quick-open locks for 
simplicity of operating adjustment 
or cleaning. 

Material is both ground and classi- 
fied through high centrifugal pres- 
sures set up by the beater and 
classifier plates. The Pulvocron is 
designed with oversize returns for 
automatic feed back of any over- 
size for further grinding 


Classifier Unit with separate motor 
Swings open as a hinged section with 
quick open locks. 


DEPT. CE-NPB6-645 


Equipment Designed for Better Processing 
451 TAFT STREET N.E., MINNEAPOLIS 13, MINNESOTA 





FLUIDS HANDLING EQUIPMENT. . . 


capacity. Larger sizes will be 
even less. For instance, a 48,- 
000 efm. unit constructed of 
Type 304 stainless steel would 
cost about $20,000 without the 
fan 

On the operating end, Micro- 
dyne costs are reported much 
less than other’ scrubbers. 
Where the usual scrubber uses 
5-10 gpm. of water/1,000 cfm. 
of gas, Microdyne uses 0.5 
gpm. And while pressure drop 
through a venturi scrubber is 
30-50 in. of water, Microdyne 
operates with only a 5-8 in. 
drop. 

P Inside the Pipe—Joy des- 
cribes the Microdyne as a wet 
inertial-type collector that’s 
1/10 to 1/20 the size of any 
comparable competitive units. 

Having essentially the same 
external configuration as a sec- 
tion of ductwork, the collector 
has three double-walled cylin- 
drical sections. 

First section is a cleaner sec- 
tion which contains a _ water 
spray and an impingement- 
Design of the screen 
assures that there is no straight 
path through the unit. There- 
fore, each piece of dust will 
contact a wetted surface. 

From the impinger, the gas 
stream moves through a turn- 
ing-vane section which directs 
the stream in a _ spiral path. 
Under centrifugal force pro- 
duced by this spiraling, water- 
encased dust particles are slung 
against the walls of the cylinder. 

As the slurry drains down 
the walls it through 
blind louvers and drains into 
a sump from which it may be 
drained or pumped, 

Clean air from the water 
eliminator through 
straightening vanes, an axial 
fan and out of the unit. 
>» Wide Size Range—Microdyne 
dust collectors have been built 
in sizes from a 500 cfm, unit 
measuring 6 ft. long by &-in. 
dia. up to a 48,000 cfm. ma- 
chine that is 44 ft. in dia. by 
25 ft. long. Maximum available 
size will be 64,000 cfm, 

The compactness and com- 
plete package nature of the 
unit will favor use of multiple 
units with the individual ma- 
chines located near the dust 
source, Right now, a number of 
units are used in this fashion 


screen, 


passes 


passes 


underground in coal and metal 
mines.Joy Mfg. Co., Henry W. 
Oliver Bidg., Pittsburgh 22, Pa. 
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Control Valve 


Largest high-pressure ball 
valve made. 


Recent production and deliv- 
ery of some 8-in. ball-type con- 
trol valves is claimed to mark 
the first time that a fast-acting, 
valve of this type has been suc- 
cessfully designed and built for 
large-size lines operating at 
high pressures and tempera- 
tures. They will operate up to 
2,000 psi. and 225 F. with a 
wide range of liquid or gaseous 
media under severe operating 
and environmental conditions. 

With a pressure-operated ac- 
tuator, these new valves re- 
spond rapidly. They can travel 
through two full cycles per sec. 
Exclusive Flo-Ball design pro- 
unobstructed, straight- 
with minimum 

Hydromatics, 
194A 


duces 
through flow 
pressure drop. 
Inc., Cedar Grove, N. J. 


Fire Hose 
More flexible and lighter. 


A new fire hose for chemical 
plants and oil refineries is re- 
ported to be more flexible and 
lighter weight. Built to with- 
stand pressures up to 500 psi., 
it is resistant to oil, gasoline 
and chemicals. It is easier to 
handle and requires no drying 
time. 

Hose has a carcass of dacron 
and cotton fabric with unusu- 
ally high tensile strength. A 
neoprene synthetic tube makes 
the hose suitable for water or 
oil service. The cover is a 
newly developed neoprene com- 
pound that is highly resistant 


to heat, flame, acids, oxidation 
and abrasion. 

Available sizes are 14 and 23 
in. dia. A 2-in. size can be 
manufactured on special order. 
— Hewitt-Robins, Inc., Stam- 
ford, Conn. 194B 


Vacuum Valves 


Flexible, 
ball type. 


simple, low-cost 


Now available for high-vac- 
uum service is a line of ball 
valves that will hold vacuum in 
either direction. All valves are 
tested for vacuum tightness on 
a helium-sensitive: mass-spec- 
trometer leak detector. 

Simplicity of the ball-valve 
design and construction assures 
rugged, dependable, low-main- 
tenance service. One quarter 
turn of the stem provides rapid 
opening and closing, and per- 
mits precise throttling. A mini- 
mum of interior surface avoids 
outgassing. 

Available in sizes from {| to 
6 in., these valves can be con- 
structed of bronze, aluminum, 
mild steel, Types 303 or 316 
stainless steel, or PVC. Prices 
are reported the lowest avail- 
able for high-vacuum service.— 
NRC Equipment Corp., 160 
Charlemont St., Newton High- 
lands 61, Mass. 194C 


Equipment Cost Indexes 


Dec. March 
1956 1957 
Industry 
Avg. of all 218 
Process Industries 
Cement mfg 208 
Chemical 218 
Clay products 202 
Glass mfg 206 
Paint mfg 210 
Paper mfg 210 
Petroleum ind 214 
Rubber ind 217 
Process ind. avg... 216 


222.2 


213 
223 
207 
210 
214 
215 


NAO vUNowoa w 
NON DOO W— 


88 
88 


Related Industries 
Elec. power equip 220 225.6 
Mining, milling 220 224.7 
Refrigerating 245 250.9 
Steam power . 206 210.3 


Compiled quarterly by Marshall and Ste- 
vens, Inc. of Chicago, Ill, for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index num- 
bers, March 1957, pp. 266-7 for annual 
averages since 1913. 
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Six huge Eimco Drum Filters (like that above), repre- 
senting more than 5,000 square feet of filtering area, 
are now “on stream” handling kaolin clay slurry at a 
high filtration rate. Roller discharge is a specially 


incorporated feature of Eimco Clay Filters. 





FOR A KAOLIN CONCENTRATOR 





24 Foot Eimco Drum Filters Cut Costs In Half 





THE INSTALLATION: Six Eimco 24’ x 11’ 6” Stainless 
Clad Vacuum Drum Filters, largest metal deck drum filters 
ever shipped assembled. (Over-all dimension 14’ wide x 
31’ long.) 

THEIR JOB: To materially reduce the costly operation 
of a plate and frame press station filtering two grades 


of kaolin coating clay slips. 

RESULT: 50% reduction in costs. 
outlay and labor, operating and maintenance expenses . . . 
this firm is producing a ton of dry clay for half the cost 


Based on capital 


using Eimco Clay Filters. 


Like all Eimco 


CUSTOM DESIGN PAYS OFF AGAIN! 
these huge drums were especially designed to 
based on 


Filters, 
process the slurry of a particular industry . . 
extensive testing and research. Then - - thru accurate 
conclusions provided by pilot plant test - the filters 
were “detail engineered” to fit the specific needs of this 
client, and sized to get the most production per man 


hour of attention. 


You, too, can profit from Eimco experience and precision 
construction. Write for details or talk with an Eimco Sales 


Engineer! 


THE EIMCO CORPORATION 


SALT LAKE CITY, 


Research and Development Division, Palatine, iilinois 


UTAH 
Process Engineers inc. Division, Sen Motes, California 


OMtices: Gimes Building, 51-62 South Strect, Now York 5, We ¥. 
BRANCHES AND DEALERS IM PRINCIPAL CITIES THROUGHOUT THE WORLD 
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INSTRUMENTS & CONTROLS .. . 


2 
2 
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Eleetronie Controllers 


Designed for easy inter- 
changeability. 


A new line of electronic con- 
trollers can be interchanged at 
the panelboard in seconds. To 
replace a unit you simply pull 
one unit out and plug the other 
one in. 

These new controllers allow 
changeover from recording to 
indicating type, proportional- 
action to proportional-plus-re- 
set action, slow reset to fast 
reset, 

Controller settings are all 
calibrated and repeatable. 
When the controller station is 
replaced, the replacement unit 
can be set in advance so that 
the process is on control the 
instant the changeover is com- 
pleted.—Manning, Maxwell & 
Moore Inc., Stratford, Conn. 

196A 


Electric Positioner 


Operates final elements in 
automatic control systems. 


Final control elements such 
as rotary, slip-stem and butter- 
fly valves, and dampers can be 
operated by the new Actionator 
electric motor. Four different 
models provide  two-position, 
floating or proportioning con- 
trol for rotary operation or for 
slip-stem valves. 

Gear train of the Actionator 
provides a choice of six tim- 
ings: 7.5, 10, 15, 80, 60 or 120 
sec, Depending upon the model, 
travel can be varied from 10 to 
350 deg. by adjusting cams 
which actuate limit switches. 
An internal brake holds dead- 
weight loads up to 200 Ib. at 
any of the positions without 
coasting. 

Motor is rated to 200 in.-lb., 
depending on motor speed. Unit 
is approximately 6-in. dia. by 
10 in. long and weighs 11 Ib. 


196 


Minneapolis-Honeywell Regu- 
lator Co., Industrial Div., 
Wayne & Windrim Ave., Phila- 
delphia 44, Pa. 196B 


Thermostat 


Constructed of stainless 
steel for corrosive service. 


For corrosive applications, 
new model Thermoswitch 18000- 
26 is fabricated entirely from 
316 stainless steel. All exterior 
joints are heliarc welded. 

Thermoswitch unit is sup- 
plied with coupling-head mount- 
ing having a 4-14 pipe thread 
for direct threading into a tank 
or pipe wall. Control tempera- 
tures are adjustable over a 
range of —100 to +400 F. and 
the unit will control within 2 
deg. F. in a well-designed sys- 
tem, 

Cartridge is & in. dia, and has 
an immersed length of 3 in. 
Current rating is 10 amp., 115 v. 
a.c.; or 2 amp., 115 v. a.c. 
Fenwal, Inc., Ashland, Mass. 

196C 


Pneumatic Components 


Developed for data reduc- 
tion, now available. 


Already in use in data reduc- 
tion systems, a pressure trans- 
ducer and pressure comparator 
have been made available to the 
instrument market. 

Pressure transducer converts 
a 3-15 psi. signal to a.c. milli- 
volts directly proportional to 
the pneumatic input. Pressure 
applied to the sensing element 
of the transducer moves an 
expandable capsule to displace 
an armature and induce oppos- 
ing voltages in twin secondary 
coils. This voltage is linearly 
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For More Information... 


about any item in this 
department, circle its 
code number on the 


Reader Service 


postcard inside the 
back cover 
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proportional to the pressure in- 
put. Output may position an 
indicator, recorder or control 
device. 

The pressure comparator re- 
lates an unknown pneumatic 
signal to a reference pressure. 
When the two pressures reach 
an equilibrium, an electrical con- 
tact opens. Life of the device 
is at least 500,000 cycles.— 
Fischer & Porter Co., 92 Jack- 
sonville Rd., Hatboro, Pa. 196D 


Speed Transmitter 


Measures the speed of any 
rotating machinery. 


Departing from conventional 
speed transmitting devices, the 
new type 16A pneumatic speed 
transmitter. produces a pneu- 
matic output that is linearly 
proportional to rotational speed. 

Transmitter operates on the 
force-balance principle with 
magnetic actuation of a stand- 
ard pneumatic circuit. Input 
shaft to the transmitter spins 
a multiple permanent magnet so 
that the magnetic field rotates 
through a non-magnetic disk 
close to the magnet poles. The 
disk, with attached force bar, 
tends to rotate in the same di- 
rection as the magnet. 

Movement of the disk posi- 
tions the bar relative to an air 
nozzle. Back pressure in the 
nozzle circuit is amplified by a 
relay. This force acts through 
a free-floating ball piston bear- 
ing on the force bar to balance 
the torque produced on the disk 
by the rotating magnet. This 
8-15 psig. feedback pressure is 
received by an indicator, re- 
corder or controller calibrated 
in units of speed.—The Foxboro 
Co., Foxboro, Mass. 196E 
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Better Control Deturik 


mooonmmnners (VTL VALVES 


at Lower Cost! 


Built - in 
Positioner. 


Totally Enclosed 
Operator 





. Straight-thru 7” } ! . ' 
Flow bp: Semi A 
Ye TT 


Position 
indication 


Manual Nut 
is Standard 


The decided advantages of DeZurik Valves are now combined with an air operator of outstanding 


performance. DeZurik Control Valves deliver dead-tight shut-off with automatic operation and have excel- 
lent control characteristics. They're available in Semi-Steel, Bronze, Acid Bronze, Aluminum, Ni-Resist, 


Carbon Steel, Stainless Steel, Nickel, Monel Hastelloy B & C, Rubber-Lined and other materials. 


DeZurik Control Valves are available in sizes 2” thru D eZu R I K 


20” with on-off or positioning type operator (illustrated). 
CORPORATION 


Representatives in all principal cities, or write to 
SARTELL, MINNESOTA. 
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MAINTENANCE TOOLS & SUPPLIES . . 


Diaphragm Shields 


Protect rubber valve dia- 
phragms from heat. 


Standard molded Teflon and 
Kel-F diaphragm shields are 
available for installation over 
valve diaphragms to 
provide resistance to corrosion 
and heat. They come in seven 
sizes for valves 3 in. and 
smaller, 

Shields of these materials 
are attacked only by molten 
alkali metals, chlorine  tri- 
fluoride and fluorine at elevated 
temperatures and pressures, On 
other materials, they will with- 
stand temperatures of 350 F. 
and higher where line pressure 
is 30 psi., or less. 

Spark tests show that these 
shields can exceed 100,000 cy- 
water service 
Garlock Pack- 
198A 


rubber 


cles on 90-psi. 
without failure. 
ing Co., Palmyra, N. Y. 


Pipe Coater 


Applies tar-epoxy blend to 
interior of pipe. 


A new machine applies Tar- 
set coating inside 20-ft. lengths 
of pipe to a thickness of 15 to 
20 mils in a single pass. It can 
be used with 38-, 4- and 6-in. 
pipe. 

Carefully controlled propor- 
tions of tar-epoxy blend and 
catalyst are fed separately 
into the applicator. Within a 
few seconds, high-speed mixer 
blend the components 
completely, This eliminates er- 
ror and oversight as well as 
pot-life problems. 

Mixed material is forced into 
a spinning cylinder which cen- 
trifugally casts the Tarset on 
the interior surfaces of the 
pipe. There is reported to be no 
curtaining or sagging, com- 
monly found when heavy film 
thicknesses are applied in one 
coat. 

Manufacturer of Tarset coat- 


blades 


ing will not market machine 
but will assist users of the 
coating to manufacture the ap- 
plicator. Pittsburgh Coke & 
Chemical Co., Neville Island, 
Pittsburgh, Pa. 198B 


Gas-Leak Detector 


Easy to use applied from 
squeeze bottle. 


A new liquid material is now 
available for detecting gas and 
air leaks in piping, tubing, cyl- 
inders, tanks, evaporators, con- 
densers, or any system that can 
be pressurized for testing pur- 
poses. It is reported to be low 
enough in cost to compete with 
time honored methods of leak 
detection. 

To use C-Leak it is sprayed 
on the piping by means of a 
special non-breakable, refillable 
dispenser. The liquid spreads 
over the surface and creates a 
growing cluster of live bubbles 
wherever a leak occurs—A & H 
Engineering Co., 1425 Campbell 
St., Glendale 7, Calif. 198C 


Flange Aligner 


Aids welding of flange to 
pipe. 


Help for piping mechanics is 
offered by the new Line-O-Tool 
line-up clamp. Tool positions 
weld-neck flanges or stub-ends 
on pipe prior to welding. 

Line-O-Tool is inserted into 
pipe and the flange or stub-end 
is placed on the projecting end. 
A few turns of the mandrel 
brings the blades into contact 
with pipe and fitting internal 
surfaces. Three-blade design 


assures positive line-up of these 
surfaces, 

Tool is available for pipe 
sizes from 3 to 20 in. in four 
units: 3-4 in., 6-12 in., 12-16 in., 
and 16-20 in.—Line-O-Tool Co., 
1927 Bank of the Southwest, 
Houston 2, Tex. 198D 


Gear Lubricant 


Has longer life on open- 
gear service. 


Open-gear lubricant, Plasti- 
gear-X, is reported to last four 
times longer than standard 
open-gear greases. This new 
lubricant cannot melt or freeze 
and is not susceptible to water 
or extreme pressures. 

Plastigear is compounded 
from highly refined mineral-oil 
bases and _ special extreme- 
pressure agents. The extreme- 
pressure agents are 100% solid 
lubricants processed to remain 
permanently suspended in the 
oil base. 

Applied with either a gun or 
by hand, Plastigear-X is recom- 
mended for all types of open 
gears, exposed or enclosed 
chain, wire rope or cable. — 
Warren Refining & Chemical 
Co., 5151 Denison Ave., Cleve- 
land, Ohio. 198E 


Borescope 


Provides more complete in- 
ternal inspection. 


Tanks, vessels, combustion 
chambers and other equipment 
can be completely inspected 
internally by a new borescope. 
Instrument has an adjustable 
mirror which can be controlled 
by a hand-wheel to permit 
scanning from retrospective 
through right angle to forward 
oblique, 

Larger field of view offered 
by the new instrument makes 
it easier to detect any flaws, 
pits, cracks or deterioration to 
assure perfection in equipment. 
Borescope magnifies 10 fold, 
gives 9-in. field of vision at 
24-in. distance and has a view- 
ing head with a fa-in. dia., 
100-w. lamp for illumination. 
Lenox Instrument Co., 2010 
Chancellor St., Philadelphia 3, 
Pa. 198F 
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What is the exclusive ingredient that 
makes Continental steel containers tops 
for quality and sales appeal? 








Continental’s multi-million dollar Metal Division 

Research and Development Center in Chicago. 
~ Here the combined experiences of more than 600 

scientists, engineers and techficians is working to 

bring you new and better Ged! containers. 
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Steel containers may look alike, but only ( uP E ' 
Continental steel containers are made with this \\ — nN 
exclusive — and vital — ingredient: 


Time-tested experience, in all aspects of metal 
packaging — not only in steel containers, but in 
dozens of types of cans plus Vapor-Vacuum® 
closures and bottle crowns. 


To you, this vast experience means consistently 
superior containers . . . sales-exciting lithog- 
raphy by master craftsmen . . . a truly depend- 
able source of supply ...and research facilities 
second to none. In addition, Continental's highly 
trained technical people are available to help 
you solve problems right in your own plant. 





So put Continental’s exclusive ingredient — 
experience ~to work for you. It’s the one big 
difference in steel containers today. Call soon. 


QUALITY 
Ley 
CONTINENTAL 
service CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 © Central Division: 135 So, La Salle St., Chicago 3 © Pacific Division: Russ Building, San Francisco 4 
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ELECTRICAL & MECHANICAL EQUIPMENT .. . 


Flexible Coupling 


For shafts, resembles rub- 
ber tire. 


Because modern automotive 
tires have been engineered to 
carry tremendous loads at high 
speeds and to stand terrific 
shocks, we now have a new 
shaft coupling patterned after 
such tires. While it operates 
with the simplicity and depend- 
ability of a modern tire, the 
Para-flex coupling is reported 
to outperform the most complex 
coupling mechanism. 

Among advantages offered by 
this coupling are ability to han- 
dle angular mis-alignment, par- 
allel mis-alignment and end- 
float. Also, it cushions shock 
loads and diminishes torsional 
vibration. 

Coupling is a flexible tire 
clamped between two hubs 
which are mounted on the 
shafts to be coupled, Tire has 
a transverse split molded into 
it to permit easy replacement 
and installation without mov- 
ing driver or driven machine. 
Since there is no metal-to-metal 
contact, this coupling requires 
no lubrication, 

Para-flex couplings are avail- 
able from factory stock in ca- 
pacities up to 600 hp. at 900 
rpm.—Dodge Mfg. Co., Misha- 
waka, Ind. 200A 


Pressurized Seals 


Devised for sealing at ele- 
vated temperatures. 


Pressure-filled metal O-rings 
have been developed to im- 
prove sealing characteristics at 


elevated temperatures and to 
provide increased resilience 
with greater flange deflection. 
They will be used principally 
where operating temperatures 
exceed 1,000 F. 

Standard 0.01 stainless steel 
O-rings are filled with gas at 
various pressures ranging from 
500 to 3,000 psi. at room tem- 
perature. Internal gas pres- 
sure offsets the inherent loss of 
metal strength at elevated tem- 
peratures. Rings can be made 
with variations in pressure 
filling, silver plating, Teflon 
coating and use of special met- 
als such as Inconel X to meet 
specific customer requirements. 

The Advanced Products Co., 
59 Broadway, North Haven, 
Conn, 200B 


Variable-Speed Drive 


Larger size unit for wider 
usage. 


A new V*S Jr. variable-speed 
electronic drive now has a max- 
imum size of 4 rather than 8 
hp. Heart of the new unit is a 
printed circuit board which re- 
duces the number of wires 
and hand-soldered connections. 
Unit’s drive motor is a constant 
flux type made expressly for 
operation on a rectified power 
supply. 

Included in the new V*S 
Jr. are rectified-power control 
panel, operator’s station and a 
variable-speed drive motor. At 
the twist of a simple rheostat 
control, the V*S Jr. will oper- 
ate from as low as 23 rpm on 
up to 2,300 rpm. — Reliance 
Electric & Engineering Co., 
24701 Euclid Ave., Cleveland 
17, Ohio. 200C 


Mechanical Seal 


Has pre-set compression to 
simplify installation. 


Through incorporation of a 
pre-setting ring, Byron Jackson 
makes installation of a mechan- 
ical shaft seal a simple matter. 
With simple hand tools, me- 
chanics now can install or re- 
place these seals without need 
for measurements or reference 
to installation drawings. Users 
greatly reduce downtime on pe- 


riodic inspections and save on 
installation time. 

Seal comes assembled as a 
cartridge unit ready for instal- 
lation. The pre-setting ring 
holds the seal in the state of 
compression required for seal- 
ing and satisfactory operation. 
Once the seal has been placed 
in position on the shaft, the 
seal flange bolted to the stuffing 
box and the shaft-sleeve collar 
fastened to the shaft, the pre- 
setting ring is released and 
moved to the running position. 

Byron Jackson Jumps, Inc., 
P. O. Box 2017A, Terminal An- 
nex, Los Angeles 54, Calif. 200D 


Aluminum Fitting 


Two-in-one type for pipe 
structures, 


With the Hosking 300 fitting, 
one unskilled man can _ build 
any structure or rack of pipe or 
tubing in less time than 3 to 5 
experienced men require when 
using ordinary fittings or weld- 
ing. All he needs to do is sim- 
ply to slip the fitting on the 
pipe or tubing and tighten the 
set screws by hand with a turn 
of an ordinary hex wrench. 

Fitting actually is two fit- 
tings in one, since it holds both 
vertical and horizontal runs. 
Manufacturer reports that four 
of these fittings will support 
more than 20,000 lb. without 
extra bracing and without de- 
forming the fitting. 

The 300 fitting is available in 
four standard iron pipe sizes 
and in four sizes for heavy- 
gage steel or aluminum tubing. 
—John H. Hosking Co., 1704 
Howland Ave., Cincinnati 23, 
Ohio. 200E 
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customer 


will come 


back 


for more? 


Her nose knows her preference in paints are available in full and split tank car quantities, For 
— and she follows her nose to the store that sells paints your protection against contamination, Sinclair main 
made with odorless solvents. You can produce supe- tains a fleet of special tank cars, used exclusively it 
rior Odorless paints with Sinclair’s team of top-quality Odorless Solvent service. Prompt shipments to meet 
Odorless Solvents. Light and Heavy Odorless Solvents your production requirements are assured. 


Sinclair Odorless Solvent Light — Distillation Range 345-400° F 
Sinclair Odorless Solvent Heavy — Distillation Range 375-465°F 


For samples, prices, and complete information on Sinclair Odorless Solvents, write or call... 


SINCLAIR CHEMICALS, INC. 


(Affiliate of Sinclair Refining Company) 


600 Fifth Avenue, New York 20, N. Y.— Phone Circle 6-3600 
155 North Wacker Drive, Chicago 6, Illinois ~ Phone Financial 6-5900 
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PROCESSING EQUIPMENT .. . 


Ultrasonic Emulsifiers 


Claims faster, more com- 
plete emulsification. 


A unique ultrasonic emulsi- 
fier, first described here (Chem. 
Eng., May ’55, p. 250), now is 
available from a new source in 
an extended line of equipment 
to satisfy a wide range of proc- 
ess needs, This equipment is 
claimed to be considerably less 
expensive and easier-to-main- 
tain than other types of ultra- 
sonic emulsifiers. And it emul- 
sifies materials faster and more 
completely. 

Sound waves are produced by 
fluid dynamic forces within the 
liquids themselves, A jet stream 
of liquid impinges on the edge 
of a blade, causing the blade 
to vibrate at its natural fre- 
quency of approximately 22,000 
cycles/sec, The very high pres- 
sures produced, thereby, per- 
form emulsification. 

Several models are available. 
The Rapisonic, consists of a 
year-type pump and ultrasonic 
head driven by a 2-hp. motor. 
It handles up to 350 gpm. of 
either high or low. viscosity 
emulsions. With the Autosonic 
machine, the user can provide 
a continuous supply of emul- 
sion which is geared automat- 
ically to process volume. 

For abrasive dispersions or 
emulsions, there is the Disper- 
sonic machine which is fitted 
with a continuous cavity pump 
rather than the gear pump, And 
for laboratory use there is the 
Minisonic.—-Sonic Engineering 
Corp., 146 Selleck St., Stamford, 
Conn. 202A 


202 


Radiation Processing 


New center rents radiation 
time to research projects. 


Now you can conduct pre- 
liminary investigation of radia- 
tion processing without  in- 
vesting in equipment. Applied 
Radiation Corp. is operating 
linear electron accelerators on 
a rental basis at its Western 
Service Irradiation Center, 
Walnut Creek, Calif. By using 
these facilities you can estab- 
lish preliminary experimental 
justification before investing in 
your own radiation equipment. 

Outstanding among the Cen- 
ter’s equipment is the 10-mil- 
lion-electron-volt Mark 1-F2 ac- 
celerator, claimed the highest- 
energy industrial accelerator 
operating in the U.S. Electrons 
from this machine will effec- 
tively penetrate materials of 
unit density about 1} in; x-rays 
from this source will treat sim- 
ilar material up to 8-in. thick. 

If desired, the Center can be 
leased for long-term programs 
as well as for a single series 
of experiments. Also, it is avail- 
able for limited commercial 
radiation processing.—Applied 
Radiation Corp., 2404 North 
Main St., Walnut Creek, Calif. 

202B 


Tank 


Self cleaning with  indi- 
vidual valve on each leaf. 


Filter 


A new model horizontal tank 
filter incorporates features to 
give optimum service on filtra- 
tion of sugar. 

Design of the individual filter 
elements provides complete, un- 
obstructed drainage space for 
the filtrate. The rectangular 
elements which run the length 
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of the horizontal tank are sup- 
ported by individual carriages 
that ride along tracks at the 
top of the tank. An O-ring seals 
each element into the outlet 
pipe. 

Each filter plate has an indi- 
vidually valved outlet complete 
with sight glass and sample 
cock. A leaking plate can be 
noticed immediately and taken 
out of service without removing 
the entire filter from the line. 

Internal jet sprays make the 
filter self-cleaning. A screw 
conveyor in the bottom of the 
tank removes the cake.—Spark- 
ler Mfg. Co., Mundelein, III. 

202C 


Mixer-Disperser 


Combines two operations 
within single unit. 


Handling, labor and cost of 
performing two operations is 
eliminated through use of the 
new Duplex Disperser. For with 
this machine, mixing and dis- 
persing are done simultane- 
ously, 

The Duplex Disperser com- 
bines the mixing action of a 
rugged, diamond-shaped agita- 
tor rotating on an angular axis 
with the mulling, shearing and 
impinging action of a powerful 
revolving disperser head. Turn- 
ing at 3,600 rpm., the disperser 
head forces the material into 
mulling zone and out toward 
the sides of the rotating change 
can, where it is swept again 
into the agitator blade. 

Unit is available in 60-gal. 
size.—Troy Engine & Machine 
Co., 705 Parsons St., Troy, Pa. 

202D 
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.WITH LAPP PORCELAIN 


RASCHIG RINGS 


Lapp Porcelain Raschig Rings are your best bet for 
Process Tower packing for two important reasons 
... purity and strength. Lapp raschig rings are non- 
porous, completely vitrified and iron-free. They are 
chemically inert to acids of all concentrations (ex- 
cept hydrofluoric), will not crumble and will not 
absorb liquids which could later contaminate the 
product being processed. 

As for strength, Lapp raschig rings are dense, 
hard and close-grained. They are tougher against 
damage from handling and tower operation than 
other ceramic rings or other packing shapes. Be- 
cause Lapp rings are so strong and inert, they 
seldom need replacement. Hundreds of satisfied 
customers back up our claim of longer continuous 
service—with real savings. Get the full story on 
Lapp Chemical Porcelain—see for yourself how 
this initially low-cost material can save you money 
while providing a sounder processing system. 


WRITE for our bulletin containing description and 
specifications, Lapp Insulator Co., Inc., Process Equip- 
ment Division, 382 Chestnut St., Le Roy, New York. 





All NEW 
ET-ACTION 283 


With no internal moving parts, and a radically new 
method of continuous filter cleaning, the MIKRO- 
PULSAIRE Collector is the answer to industry’s 
search for a collector unit that combines highest 
efficiency and true economy in operation! 


The most costly factors in collector maintenance 
have been eliminated . . . that means all mechanical 
cleaning mechanisms, with their gears, cams, chains, 
etc. Now, in the MIKRO-PULSAIRE, filter elements 
are cleaned in a continuous cycle by the introduc- 
tion of momentary jets of high pressure air through 
specially contoured venturis mounted above each 
filter cylinder, each jet individually controlled by 
a timed solenoid. 


The MIKRO-PULSAIRE Collector is a completely 
simplified unit, yet capable of cleaning and filtering 
a dust laden air stream at constant pressure and 
volume efficiencies equal to, or better than, any 




















THE MODEL-9-4 MIKRO-PULSAIRE COLLECTOR has 42 sq. ft. of 

filter area, and is capable of operation at approximately the Schematic diagram show- 
same filter ratios as conventional bag type dust collectors. Unit ing flow of dust and air 
handles between 400 and 600 cfm of dust-laden air. MODEL and arrangement of filter 
48-6 has 340 sq. ft. of filter area for capacities from 2000-5000 cylinders in MIKRO- 
cfm. Units also available for intermediate and larger capacities. PULSAIRE Collector. 
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MIKRO-PULSAIRE” 
COLLECTOR 


other automatic filter type collector. Efficiency of [ ve, COR 
collection on one dust having 0.1 micron, ultimate 
particle size, averaged 99.9%-+ at 50 grains per 




















cubic ft. dust loading. SOLENOID VALVES, actuated by an 

electrical timer, contro! the carefully 

; PROVED BY PERFORMANCE cycled ‘tperation of jets, Timer ts 
| One field test MIKRO-PULSAIRE Collector unit adjustable for varying loads. 






accumulated more than 3,000 hours of running 
time, operating on ground gypsum dust without a 
single failure! This unit replaced a conventional fab- 
ric type dust collector in which bag life had averaged 


only ten days. In contrast, the MIKRO-PULSAIRE 


received no maintenance in over 5 months of 24- 

































ix- -a-W ion! plished by i of momentary 
hour, six-day-a-week operation! cas a boi 
For more complete information on the MIKRO- | : specially contoured venturis mounted 

' above each filter cylinder. 
( | 


PULSAIRE Collector write for Bulletin 52A. In | 
addition, we will be glad to make specific recom- 
mendations regarding your particular application | § | 
requirements. bf 


ADVANTAGES OF THE MIKRO-PULSAIRE COLLECTOR 
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@ No internal moving @ Longer bag life @ Continuous auto- @ Minimum cleaning 
parts @ Maintenance prac- matic cleaning air required 
ee on tically nil @ Uniform pressure e High filter ratio 
‘ollector @ Handles high dust drop ‘ 
@ High efficiency loads : @ Compact design 
99,9%+ @ Constant air flow 







i k z PULVERIZING MACHINERY DIVISION 
vo METALS DISINTEGRATING COMPANY, INC. 


55 Chatham Road e Summit, New Jersey 









Missile propellants 


Enrichment of air streams 
to steel furnaces 


Chemical oxidation to yield 
ethylene oxide, acetylene, 
acrylonitrile 


Blanketing agent in processing 
and packaging 


Refrigerant for biologicals 
and dry cell batteries 


Inert fill for electronic tubes 


Blanketing agent for: zirconium, 
titanium and tungsten metallurgy; 
shielded-arc welding 


Blanketing agent for: shielded-arc 
welding; titanium and zirconium 
manufacture; growing germanium 
crystals for transistors 


Processing petroleum to help 
get high octane fuels 


Chemical metallurgy of nickel 
and cobalt 


New Technology Clamors 


T. Peter Forbath, Assistant Editor 

Industrial tacked 
firmly to the coat tails of tech- 
achievement, com- 
ments one industry observer. 
“In a sense, their market pic- 
ture can Serve asa barometer of 
technological activity—-and vice 


yases are 


nological 


” 
versa, 


Million 
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32,000 [ 
































Oxygen, nitrogen, argon, he- 
lium and hydrogen’ certainly 
affirm this view. Swept along by 
the demands of the pioneering 
engineering that characterizes 
our industries these 
they’ve slapped one record-out- 
put year on top of another for 


days, 
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for Industrial Gases 


the last six years. And, with 
invention a business rule, these 
gases aren't likely to break their 
record-shattering habit for some 
years to come. 

Here are the production alti- 
tudes they hit last year: High 
purity oxygen (99.5%) climbed 
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CHECK LIST FOR 
CELANESE 


SOLVENTS AND 
PLASTICIZERS: 


SOLVENTS 
ALCOHOLS 
Methanol 
Normal Propyi Alcohol 
lsobuty! Alcohol 
Normal Buty! Alcohol 
3-Methoxy Butanol 


ESTERS 

Normal Propyl Acetate 
Normal Buty! Acetate 
Ethylene Glycol Diacetate 


GLYCOLS 
Propylene Gi co! 
Dipropylene Glycol 
1, 3-Butylene Glycol 
2, 3-Butylene Glycol 











KETONES 
Acetone 
Methyl! Ethy! Ketone 


LOW-COST 
REPLACEMENT 
SOLVENTS 
for butyl alcohol and 
methyl ethyl ketone 


PLASTICIZERS 
PHOSPHATES 
Tricresy! Phosphate 
Tris Beta Chiorethy! Phosphate 
Cresyl Dipheny! Phosphate 
PHTHALATES 
Diocty! Phthalate 
Dibutyl! Phthalate 


V4" Ai ff £. 


CELANESE 


J 


COMPARTMENTED SHIPMENTS OF SOLVENTS AND PLASTICIZERS 


If you buy solvents or plasticizersin ting you to balance inventory and production needs. 
bulk quantities, consider this: why 
overload inventory for the sake of _ not only do you save, but you receive plasticizers and 
a price benefit, or pay LCL_ prices, 


And when you make Celanese your one-stop source, 


solvents of the highest quality—-delivered with time- 

when you can combine your shipments of plasticizers table accuracy. 

and servants i Cohmese compartmented tank age one Get complete price information, or technical assist- 

tank wagons and gain the full advantage of bulk prices? ance from Celanese Corporation of America, Chemical 
One Celanese compartmented shipment can include 


Division, Dept. 553-H, 180 Madison Avenue, New York 
a number of different plasticizers and solvents, permit- 16, New York. 


Celanese ® 


CHEMICALS 
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ECONOMICS .. . 





OXYGEN PLANT (Linde) serves Du Pont acrylonitrile unit, Belle, W. Va. 


to 81.6 billion cu. ft., an 8% in- 
crease over 1955; tonnage oxy- 
gen (95%) topped 740,000 short 
tons (over 18 billion cu. ft.) for 
a 12% boost in one year, Nitro- 
gen (excluding that used in fer- 
tilizer) reached 5.8 billion cu. 
ft., 48% better than 1955. Ar- 
gon burst upward 50% from 
1955 to 325 million cu. ft.; he- 
lium 11%, to 244 million cu. ft.; 
and hydrogen 5%, to 87.6 billion 
cu. ft. 

Increases since 1951 illustrate 
the point even more forcefully. 
Oxygen soared 57%, nitrogen 
145%, argon 260%, helium 
120% and hydrogen 43% in this 
period, 
> And That’s Not All Even 
these figures, though based on 
official Government _ statistics, 
must be gaged with a correction 


factor that puts them up still 
higher. For industrial gas fig- 
ures are complicated by the fact 
that production for captive use 
and Government use need not be 
reported. 

For example, it’s estimated 
that at least 20 billion cu. ft. of 
oxygen went unreported last 
year, as did at least as much 
hydrogen as that which was dis- 
closed. 

Even so, this booming produc- 
tion just barely kept pace with 
ebullient demands last year. Oxy- 
gen and hydrogen capacities 
were, at best, only adequate. 
Argon and nitrogen began to 
show signs of strain. And helium 
was plain tough to get. 

What’s rushing these gases 
along? Just as the man said: 
Technology. Recite the markets 


clamoring for the gases and you 
name a good many of the tech- 
nological wonders of the 
mid-twentieth century. There’s 
nuclear energy, rockets, super- 
octane fuels, cryogenics, exotic 
metals, and so on. 


Oxycen’s biggest customer, 
steel, and new processes for 
steel manufacture are the chief 
reasons for oxygen’s expanding 
production. But the Govern- 
ment’s missile program is 
swiftly gaining importance. And 
the chemical] industry is learning 
that, “Anything you oxidize 
with air, you can oxidize better 
with oxygen.” 

> Oxygen and Steel — Oxygen 
use in steel making (e.g. de- 
seaming, scarfing) has _in- 
creased, of course, with the 
steady steel expansion of recent 
years. The big boost, though, 
springs from the growing trend 
to oxygen enrichment in open 
hearth, electric furnace and, 
lately, blast furnace operations. 
Steelmen find they get marked 
savings in investment and op- 
erating costs by enriching air 
streams to converters with 1-7% 
oxygen. 

About 75% of last year’s out- 
put of 99.5% oxygen went into 
steel mills. But high cost of pure 
oxygen—about 4% more than 
for 95%, or tonnage, oxygen— 
often makes it uneconomical for 
some jobs. Thus about 300,000 
tons (7.25 billion cu. ft.) of ton- 
nage oxygen was taken by stee] 
makers last year. 
>» Oxygen and Chemicals—Most 
of the remaining tonnage oxy- 
gen went to the chemical indus- 
try (which uses no 99.5% stuff). 
A partial list of chemical users 
of oxygen last year includes 
DuPont making acrylonitrile 
(Belle, W. Va.), Wyandotte mak- 
ing ethylene oxide (Wyandotte, 
Mich.), and Amoco Chemicals 
with its Fischer Tropsch oil- 
from-gas process (Brownsville, 
Tex.). 

The chemical industry’s un- 
ceasing development programs 
are always turning up new jobs 
for oxygen. Texaco’s partial 
oxidation (with oxygen) of nat- 
ural gas or Bunker C fuel to get 
hydrogen is the basis cf most 
new ammonia plants. The in- 
creasingly popular Sachsse route 
to acetylene, Shell Chemical’s 
direct catalytic oxidation to 
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87 OF AMERICA'S "FIRST HUNDRED" CORPORATIONS 
ARE WHITING CUSTOMERS 
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These tests provide the assurance of product 
acceptability before a major investment is 
made, There’s other helpful information on 
Whiting Cranes, Trackmobiles and every 


“Working for Profit’, a new pocket-size 
booklet, shows how many processing com- 
panies simplify production, improve prod- 
ucts and cut handling costs with Swenson 


and Whiting equipment. Shown above is just 
one of several pages giving a quick review of 
Swenson Evaporators and Spray Dryers for 
efficient, economical processing of chemicals 
and foods. The booklet describes plant-scale 
tests which can be made on your product. 


FUWVENS SD. 


Proved. Engimeening for the Process Industnies 


Sir « 16beBgy 
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Whiting product used in your type of in- 
dustry. Here are 32 pages of profit-building 
ideas, indexed for your convenience. Write 
for your copy. Swenson Evaporator 
Company, 15669 Lathrop Avenue, 

Harvey, Illinois. 


A Division of 
WHITING 


Corporation 
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ethylene oxide, Olin Mathieson’s 
partial oxidation of coal—all 
these count on oxygen. 

> Missiles Short How much 
oxygen goes to the Government’s 
missile program is _ tightly 
wrapped in security restrictions. 
Sut at least this much is 
known: We're short. The Office 
of Defense Mobilization has 
asked industry to turn out 4 bil- 
lion cu. ft. more this year. As 
incentive to an industry already 
producing at top capacity, ODM 
offered, early this year, fast tax 
writeoffs for piants located near, 
or with good transportation to, 
missile sites. 

An inkling of how big the 
missile market might be: One of 
the newer missiles in a test fir- 
ing consumed 280,000 cu, ft. of 
oxygen in 90 seconds. 
> Package Plants Catch On 
As might be expected, all the big 
oxygen makers have been busily 
adding capacity. 

Linde is building 30 new, 
large plants that will add 3 bil- 
lion cu. ft./mo, oxygen capacity 
by 1959, and is expanding exist- 
ing facilities. Air Reduction is 
sinking $23 million in new or 
expanded plants this year and 
next to boost its output 80 tons/ 
day. National Cylinder Gas is 
building or expanding at six 
sites. 

Busy, too, are the companies 
which will sell you an oxygen 
plant. “Why buy oxygen when 
you can make it more cheaply 
yourself?” is their viewpoint 
a moot viewpoint, Air Products 
will seore $20 million in sales 
this year, is planning for a $50- 
miliion 1960. Others, like Inde- 
pendent Engineering and Su- 
perior Oxygen, have been just as 
active, though on a smaller scale. 

This expansion of oxygen 
capacity, of course, serves to 
nitrogen and argon ca- 
pacity as well. And it is greatly 
needed, 


boost 


y 
N irrocen gas and liquid—is 
looking to missiles for an excit- 
ing, if still vague, marketplace, 
primarily as an inert pressure 
medium for propellant-feed sys- 
tems, and as a refrigerant to 
keep liquid oxygen from vapor- 
izing during storage. 

> Nitrogen Blankets — But the 
sharp rise in nitrogen demand 
last year stemmed largely from 
its growing use as an _ inert 


blanketing agent throughout in- 
dustry. Chemical people fre- 
quently turn to it whenever oxi- 
dation is intolerable either in 
processing or storage. 

Some 30-40 new  nitrogen- 
masking applications have been 
developed in food processing. 
Foods like coffee are kept fresh, 
during storage and shipment, by 
packaging and processing them 
under high purity nitrogen. 

Nitrogen is gaining new jobs 
as a refrigerant: Low tempera- 
ture research (cryogenics), 
freezing of dry cell batteries, 
human blood and other biologi- 
cals for indefinite storage. 


A RGON’S tag, “rare gas’, is 
rapidly becoming a misnomer. 
Not even “medium-rare” will do 
for long. 

About 230 million cu. ft of 

argon’s total production went 
last year to shielded-arc welding 
of stainless steel, aluminum and 
magnesium. Linde’s new Heli- 
arc nonferrous cutting scheme— 
using argon and hydrogen— 
offered last year now promises 
to step this figure up. 
P Argon Edges Helium — In 
welding work argon faces com- 
petition from helium. But a 
combination of factors gives it a 
definite edge. In the first place, 
the tight helium supply (see 
below) means welders can’t be 
sure of the supply or purity they 
want. Further, its electrical 
properties favor argon. While 
helium is cheaper a great deal 
more is required to do the equiv- 
alent job of argon. 

About 5% of argon produc- 
tion goes to supply an inert blan- 
ket in the production of titanium 
sponge. Some 7% fills lamps and 
electronic tubes. Another 18% 
aids zirconium, tungsten and 
copper metallurgy and various 
nonferrous metal-shaping jobs. 
H eum became the chief lift- 
ing gas for airships following 
tragic accidents with hydrogen- 
filled dirigibles. Congress put 
helium manufacture under sole 
control of the Bureau of Mines 
at that time. Now there’s some 
indication that private industry 
may get into the business. 

Why? Of all the gases, helium 
faces the tightest supply situa- 
tion. Last year consumption ex- 
ceeded production by some 23 
million cu. ft. The Government 
has had to dip, for the past few 


years, into its Cliffside gas field 
(Amarillo, Tex.) where it stored 
about 90 million cu.ft. of helium 
at the end of World War II. 
That’s about all used up now. 
Some relief is coming from 
the new  85-million-cu.ft./yr. 
plant at Excell, Tex. But that 
won’t be enough, many feel. 
> Tight Helium—Industry feels 
the pinch the most. Over 70% of 
all helium marketed last year 
was taken by the government. 
Of the remainder, better than 
half turned right around to find 
use in government jobs. More- 
over, the only industrial users 
getting regular shipments are 
defense centers and hospitals. 
And yet it’s on the civilian 
marketplace that helium is mak- 
ing its giant strides. Along with 
its place in shielded-arc welding, 
helium serves as an inert atmos- 
phere in titanium and zirconium 
manufacture. Too, it’s used in 
low temperature research, and to 
grow germanium crystals for 
transistors. 


H YDROGEN’S biggest markets— 
noncaptive hydrogen, that is— 
still center around hydrogena- 
tion of edible fats and oils. This 
took about 85% of the total re- 
ported hydrogen last year. 

New technology is opening 
other promising markets. At- 
tracting the liveliest interest is 
direct reduction of iron ore with 
hydrogen in a fluid bed. Hydro- 
carbon Research Inc. and Bethle- 
hem Steel announced last year 
that they have jointly developed 
such a scheme, are now piloting 
it at Trenton, N. J. U. S. Steel 
is currently test running a simi- 
lar process at its Chicago works, 
> Refiners Gobble Hydrogen— 
Most activity in hydrogen con- 
sumption last year didn’t show 
up in reported figures. Hydro- 
gen processing of crude stocks 
at oil refineries is markedly in- 
creasing in the big push to 
higher and higher octanes. Since 
this hydrogen comes chiefly 
from catalytic-reformer offgas 
—turns up right at the site—it 
never broke into official figures. 

Some 40% of the U.S.’s total 
crude charging capacity will be 
hydrogen treated in 1958. Right 
now better than one _ million 
bbl./day of H,-treating capacity 
is on stream. And refiners plan 
an additional 582,000 bbl./day 
for 1957-58. 
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AND PROCESSING 


Whether you're expanding your present facili- 
ties, or building a new plant be sure to check 
with INTERNATIONAL for the latest engi- 
necring developments in the correct and most 
economical MIXING, BLENDING, TREAT. 
ING AND GRINDING of Chemical Com- 


ponents. 





y mace 
4 ua * ..- Ask for Special Bulletins on any product 
4 IN rT 4 no obligation, of course. 
“LFR” SLOW SPEED TURBINE TYPE MIXER —1 to 100 H.P. 


Low Head Room—Speed Ranges | to 350 R.P.M.— Mechanical Efficiency 96 to 981,% 
AGMA ratings—All steel gear housing-—-Equipped with Mechanical Seal or Stand- 
ard Packed Stuffing Box 


for open or closed tank operation 





SIDE ENTERING MIXERS—' to 30 H.P. CONICAL DRY BLENDERS 


INTERNATIONAL can furnish either stand- 
ard packed Stuffing Box or Mechanical Seals 
On most standard types of Side Entering Mixers 
either Seal can readily be converted to the other, 
as desired, 


CONTINUOUS CONICAL BALL MILL 


For Wet and Dry Grinding. Adapted to open or 
closed circuit operations, Welded Stee! Construe- 
tion, with high production and mechanical eth- 
ciency. Furnished in all standard sizes and ca- 
pacities from 36” « 8” to 120” « 48” inclusive 


Technical Bulletins Available 


Top Entering Agitators 73, 76,76-A, 81 
Side Entering Agitators 
Portable Mixers 


Mixing & Extruding Machinery 


SHUT-OFF CONNECTION on Side Entering 
Mixers allows repacking or replacement with 
either Standard Stufling Box or Mechanical Seals 
with a full head of liquid, without appreciable 


leak age 


PEBBLE AND BALL MILLS 
Of Welded Steel Construction, and furnished in 
all Standard Sizes from 18” x 24” to 96" = 144” 
inclusive, with 9 different drive arrangements 
Equipped with Anti-Friction, Self-aligning 
Koller Bearings, reducing h.p. requirements by 


as much as 25% 


Specially Engineered and adapted to your Prod. 
uct. INTERNATIONAL Conieal Dry Blenders 
are the standard of Lower Blending Costs for 
Hundreds of Chemical Products, Standard sizes 
ranging in capacity from 25 to 10,000 Ibs. for 
densities of from 20 to 100 Ibs. per eu, ft 





RIBBON MIXERS 
INTERNATIONAL Kibbon Mixers are so de 
signed that any desired proportion of various ma 
terials can be thoroughly mixed, Siunplifted Agi 
tator Construction allows quick noval and 
easy cleaning. 16 Standard Sizes trom Y% to 175 
cu. [t, capacity 


For the best in mixing and processing —consult 


NTERNATIONAL 


Engineering,iInc. 


NEW YORK 
15 Park Row 


DAYTON 1, OHIO 


WO-rth 2°2580 
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lertilizers in 


® More farm money for fertilizers 


Soil bank payments bolster farm income 


58: Out of the Doldrums 


Rising consumer income sustains farm product demand 
Reduced output of surplus crops stiffens prices 


© More farm land under fertilization 


Rains revitalize drought-seared lands in the West 


Farmers extend plant-food application irrespective of income 


Wendell M. Dennis, Economic Consultant, Scarsdale, N. Y.* 


It’s no news to fertilizer 
manufacturers that sales this 
year have been only fair. 
(Largest part of the selling sea- 
son—more than two-thirds—for 
fertilizer this calendar year is 
over.) 

According to reports, volume 
in general has fallen off moder- 
ately from the 1956 season (July 
1, 1955—June 30, 1956), and 
price competition, especially in 
nitrogen materials, has conster- 
nated many producers. 

What could be welcome news 
are the prospects for the 1957-58 
crop year: That the setback in 
the fertilizer business is tem- 
porary; that both volume and 
prices will be more satisfactory 
soon, 

Tonnage of plant nutrient sold 
and applied will resume its long- 
term rate of growth. In fact we 
wouldn’t be surprised if the in- 
crease in volume bettered 7% in 
the next fertilizer year. 

And prices, which were in cer- 

tain cases almost demoralized in 
recent months, are likely to be 
firmer in the coming year. De- 
mand improved this _ spring, 
after a late start, and prices 
have already stiffened in some 
spots. 
P Still Problems—Why all the 
optimism?+ We still have huge 
surpluses of farm products. Crop 
prices are well below previous 
years’, are down even from a 
year ago. 

Farm income has been stalled 
several years in the face of 
mounting costs. And the Soil 
Bank expects this year to take 

+ Lest optimiem lead to loss of face, 
let it be sald here that this optimism 
ia for volume and, to more limited 
extent, prices. Prospects for profits are 


something for individual managements 
to determine 


out of production increased acre- 
ages which have become heavy 
users of commercial fertilizers. 
In segments of the industry, 
expansion of capacity has been 
more than overtaking demand. 
> Brighter Ahead—Let’s look at 
some of the hopeful signs. 
Breaking of the long Western 
drought. From Illinois and lowa 
to the Texas Panhandle, where 
drought has been chronically dis- 
astrous for seven years, there 
was heavy precipitation during 
the past winter and spring. 
Effect of this relief on farm in- 
come and fertilizer use in those 
ureas will be felt more fully in 
the coming fertilizer year. 
Personal income of the Amer- 
ican people is holding at peak 
levels, which indicates better de- 
mand for farm products. 
Better consumer demand will 
stiffen food prices. As will re- 
duced production of surplus 
foods—and shaving of present 
surplus. Withdrawal of crop 
acreage means smaller produc- 
tion of those products which 
have been in heavy surplus. 
Helping to reduce’ surpluses 
themselves: During the past 12 
months there have been heavy 
shipments abroad of agricul- 
tural products (2-3 times the 
rate of previous years in the 
case of wheat, cotton and rice). 
> Farm Income Up—Better ag- 
ricultural prices, plus govern- 
ment benefits, will stabilize and 
perhaps step up farm income, 
which will, in turn, support a 
more vigorous demand for plant 
food. Farm income has declined 
since 1951. As a result, fertilizer 
growth has been slowed and 
finally blunted this past year. 


* Meet your author on p. 330. 


But it looks as if the income de- 
cline has been halted. Secretary 
of Agriculture Benson predicts a 
5% increase in farm income this 
calendar year. 

Government aid is contribut- 
ing greatly to this turnabout in 
farm income. And the politics 
behind the aid do not suggest 
any slackening, whatever the 
methods. (As a matter of fact, 
Soil Bank aid is assured for 
1957-58.) * 

More vigorous demand for 
plant food, will, of course, mean 
higher fertilizer tonnages at bet- 
ter average prices for producers. 
> Statistical Trend — Optimism 
from the long-range viewpoint, 
too: 

Only once in the past 40 years 
(1930-32) has consumption of 
commercial plant food slipped 
more than one year. Moreover, 
in only one period (the 1930’s) 
has the consumption of fer- 
tilizers failed to equal or exceed 
previous high tonnages within 
three years after a year of de- 
cline. 

This persistency to increase 
statisticians call it the long-term 
upward trend—is particularly 
striking in fertilizer markets. 
Managements have noted it— 
which partly accounts for the 
enthusiasm for new or expanded 
fertilizer plants in some areas. 

Cultural progress of the farm- 
er is raising his acceptance of 
scientific developments and is 
making him, as a businessman, 
a Farmers receive compensation from 
the Soil Bank program in more than 
one way. First, they are paid directly 
for removing acreage from production 
of crops on the surplus list. They may 
then derive income from that same 
land by seeding it in forage or other 
crops not in market surplus. And they 
may invest direct Soil Bank payments 


in their surplus-crop land to increase 
its yleld—and income. 
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REFINERY 


COMPRESSOR 









in a reformer at General Petroleum 





Send for new 


Bulletin 0504 


This De Laval centrifugal recycle barrel 
type compressor is doing a dependable job 
handling hydrogen under high pressures at 
the General Petroleum plant in Ferndale, 
Washington. It takes hydrogen at an inlet 
pressure of 500 psig and discharges it at 
625 psig. The unit is driven by a 1110 hp 
turbine operating at 9900 rpm. 

General Petroleum Corporation is only 


one of many refiners who have specified 


- ay 
ia 

‘4 
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DE LAVAL 


STEAM 


handles hydrogen under high pressures 


De Laval Compressors. Whether you need 
to handle light or heavy gases at high or 
low pressures in catalytic cracking, reform- 
alkylation, 


service, it 


coking or any similar 


look to De 


Rugged De Laval centrifugal compressors 


ing, 
pays to Laval. 


perform dependably in heavy-duty con- 
tinuous operation. De Laval has more than 
\) years of experience in solving gas com- 


pression problems. 


BANANA Centrifugal Compressors 


COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 


TURBINE 
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Fertilizers Head Up Again 


oe index, 1947-49100 
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Plant Food Use 
(Crop yeors, tons) 


Farm income 
(Callandor yeors) 


q Source: U.S. Dept. bf Agriculture, 1957, C.E. est. 
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Changes in Farming and Industry 
Bolster Fertilizers 


Two postwar metamorphoses— 
in farming and in the fertilizer 
industry—are doing more and 
more to bolster the fertilizer busi- 
ness against the vagaries of 
weather, geography, politics—and 
farm income. 
> The Farmer Matures—It’s been 
easy to overlook how many things 
today’s farmer is besides a “tiller 
of the soil.” 

He is a business man, alert to 
developments in farming, but 
shrewd and cautious in making 
too many changes too fast. 

He is a capitalist. (A genera- 
tion or 80 ago, most of us would 
have been skeptical at a prophecy 
that it would now take an invest- 
ment of $100,000 or more to set 


more cost—and yield—conscious, 
And in the fertilizer industry, 
itself, a revolution is occurring 
in technical and market develop- 
ment (See box above). 

Both these developments ac- 
count for the phenomenal growth 


214 


up an_ efficient, average-size 
farm.) 

He is a producer of commodi- 
ties (with as much or more know- 
how than most producers of other 
products of similar volume). 

He is a purchasing agent. 

He is a market expert. 

He is an expert on cost analysis 
and income taxation (for his own 
type of business). 

And now he is going scientific. 

His children and grandchildren 
have been or are being exposed 
more than ever to the teachings 
of agricultural and other colleges. 
This is raising the level of scien- 
tific curiosity and adaptation on 
the farm. 

Even in the absence of formal 


in use of antibiotics and vita- 
mins in feedstuffs; use of the 
new organic insecticides, defoli- 
ants, weedkillers, and _ plant 
foods on a wider, more intensive, 
more selective scale; use of new 
equipment; and a host of other 





education, knowhow is supplied 
in brief but practical ways 
through the agricultural schools 
and experiment stations, the 
Farm Bureaus, Granges, etc. 

Radio and television are con- 
tinual and pervading conveyors 
of news in agriculture. 

Practically the only difference 
today, culturally as well as 
physically, between the farmer 
and the urbanite is the white 
band between the farmer’s hair 
and chin. (He keeps his head 
covered against the all-day sun.) 

As leadership in a community 
often is a factor in acceptance of 
innovations, so the raising of the 
cultural level is pushing the lead- 
ers to innovate, is broadening the 
area of acceptance. 
® More Help from Industry— 
There’s been a revolution—in an 
evolutionary way-—-in the fertil- 
izer industry, too. 

Educational and other promo- 
tional methods are improving. 
Competition and technical im- 
provements have kept the brake 
on prices so that plant food in 
almost any form is one of the 
cheapest items of cost in the 
farmer’s purchases. 

Technical improvements in 
products—such as granulations, 
high-analysis mixtures and liquid 
forms—are in themselves promo- 
tional of nutrient sales. 

Pace of promotion and market 
development of mixtures as well 
as single materials is being set 
by the big chemical and petro- 
leum companies which have large 
research, technical and sales serv- 
ice facilities. 

During the last ten years a new 
type distributor has entered the 
market, starting in the South 
Central States and spreading 
rapidly. These distributors have 
built local storage facilities 
through much of the consuming 
areas. They often supply applica- 
tion equipment on a sale or rental 
basis. Some even help the farmer 
determine his soil needs. 

It all adds up to the same func- 
tion: Servicing plant food from 
the producer into the ground. 











developments in the new science 
of agriculture. Most of this up- 
surge dates from World War II. 

In past decades it was farm 
income which put the fertilizer 
show on the road—or caused the 
breakdown. It still does, but to a 
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mRORMERS 


One tral with this high molecular weight resin 
in dry blending extrusion or for calendered film 
will convince you that it has no equal. 
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Whether your product calls for high, medium or low molecular weight 
resins—the outstanding properties of Escambia’s series of Straight PVC 


resins will save you processing time and costs: 


@ Outstanding Heat Stability ® Very Low “Fish Eye” Count 
® Free-Flowing Hot Pre-Mixes @ Uniform Particle Size 
® Excellent Color and Clarity 


For additional information about Escambia’s Straight PVC Resins—write or call: 


ES CANMSBIA CHE M |! 


Cc oO R P °o R A 


261 MADISON AVENUE . NEW YORK 16 


CremicaL EnciIngeerinc—August 1957 





ECONOMICS .. . 


lesser extent (See chart, p. 214). 

At least crop income is less 
important, anyway. For during 
the Thirties we began to put 
floors under farm prices and in- 
come. This was followed by a 
steeper rate of fertilizer growth, 
particularly in the nitrogen con- 
stituent. So that the effect of 
crop income buttressed by gov- 
ernments benefits is still the 
main event—although not the 


Chemical Consumption 


$7 Index (1935 #100) 
340 





| ee ee Se 
July Sept Nov 


all-compelling one—on_ which 
hangs the tale. 
> Strength in the West — An- 
other factor helping fertilizer 
shed its strict dependence on 
farm income: Since 1939 most 
of the increases in fertilizer 
markets (about 80%) has been 
in regions west of the Atlantic 
Coast states. (See table above.) 
Most areas of the West never 


used fertilizer before 1940—re- 


Consumption by Industries 


March = April 
(Final) —(Est.) 


Coal products 12.1 11.6 
Explosives... 10.2 11.4 
Fertilizer . 76.6 75.1 
Glass. ... » deme 27.5 
lron & steel... .. 19.4 18.0 
Leather 4.3 4.3 
Paint & varnish. 31.5 34.9 
Petroleum refining.... 32.4 30.2 
Cites os a eae’ 22.4 24.0 
Pulp & paper 38.1 37.3 
Rayon... . 2.3 27.8 
Rubber... ae 6.8 
Textiles ae 9.9 
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gardless of the farm income 
levels. Now consumption of ferti- 
lizer is expanding westward at a 
rapid rate. Even farmers who 
have been regular buyers of 
some form of fertilizer for years 
are taking more total nutrient, 
although they are being more se- 
lective according to their soil 
needs (hence the emphasis on 
nitrogen and potash). 

Moreover, this expansion still 
has a long way to go. The 1954 
Census of Agriculture (released 
at the end of 1956) shows only 
60% of the acreage in corn re- 
ceived any fertilizer at all—only 
50% in the Corn Belt. This com- 
pares with 97% for tobacco, 
90% for sugar beets. 

Only 29% of the wheat (14% 
in the wheat region west of the 
Missouri River) and 31% of the 
oat acreage were fertilized. Even 
cotton was no more than 55% 
fertilized (63% in the Southeast 
Cotton Belt). 





NEXT MONTH 


Not-So-Exotic Metals 

Beryllium, columbium, haf- 
nium, zirconium—all becoming 
too familiar too fast to be 
labeled “exotic” much longer. 
Chemical metallurgy is seeing 
to that. CE tells how. 











August 1957--CyemicaL ENGINEERING 





Now you can 
bury your pumpin 
problems 














FAIRBANKS-MORSE 
Water-Lubricated 
Submersible Pump 


Now you can have all the advantages of a 
submersible pump, plus time- and perform- 
ance-tested Fairbanks-Morse features. 

Fairbanks-Morse submersible pumps 
permit well location anywhere that a well 
can be drilled. No unsightly installations, 
no costly pump housing. Nothing—abso- 
lutely nothing—need show above ground. 
These pumps submerged in the well below 
water level are practically soundless and 
require no line shafts, packing boxes or 
lubrication devices. Hence, wearing parts 
needing maintenance are reduced to a 
minimum, A single moving assembly does 
all the work. 

Installation is faster and more economi- 
cal. The Fairbanks-Morse motor, with life- 
time Copperspun rotor cooled by water 
and lubricated by water, gives full motor 
output. The well-known Fairbanks-Morse 
or Pomona pump bowls are combined with 
these wet stator motors to produce un- 
beatable pumping units covering a wide 
range of requirements as to volume, pres- 
sure, and setting depth. 

For industry or community service you 
can place your water service trust in the 
F-M submersible. Contact your Fairbanks- 
Morse Sales Engineer and ask him for 
Bulletin 6910 on this time-proved sub- 
mersible pump, or write today to Fair- 
banks, Morse & Co., Dept. .CE-8, 600 S. 
Michigan Avenue, Chicago 5, Illinois. 


@) FAIRBANKS- MORSE 


@ name worth remembering when you want the BEST 





























PUMPS ¢ SCALES + DIESEL LOCOMOTIVES AND ENGINES «+ ELECTRICAL MACHINERY 
RAIL CARS ° HOME WATER SERVICE EQUIPMENT MOWERS ° MAGNETOS 








ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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WAGNER ELECTRIC MOTORS...THE CHOICE OF LEADERS IN 


TYPES EP-JP. Fully Protected 
Totally-enclosed fan-cooled con- 
struction. 1 through 30 hp. Other 
models are available in ratings 
through 250 hp. 


PRODUCTION 


TYPE DP. Doubly Protected 
Drip-proof, corrosion-resistant 1 
through 30 hp. Other models are 
available in ratings through 
500 hp. 


GOES UP 


when you power equipment 
with these Wagner Motors 


Production is increased when motor down-time is re- 
duced. To meet today's industrial demands for faster, 
‘more dependable production, Wagner has designed 
these industrial motors with extra protection that cuts 
time-out for motor maintenance to a minimum. 

These motors pack more power in less space —1 through 
30 horsepower in NEMA frame sizes 182 through 
326 U. 


EXTRA PROTECTION—Type DP is doubly protected by 
a rugged corrosion-resistant cast iron frame and by 
completely drip-proof enclosures. 

Types EP and JP are totally enclosed against dust, grit, 
fumes or moisture — protected against corrosion by cast 
iron frames. Type JP is explosion proof as well. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


COOL RUNNING — Both types are cool running. Blowers 
and special baffles direct cooling air through the DP 
motor. Types EP and JP are fan-cooled and are built 
with ribbed frames to increase the cooling surface. 


LONGER BEARING LIFE—Original bearing lubrication 
will last for years in service under normal conditions, 
but openings are provided in the bearing housing to add 
fresh grease —remove old grease when required. 


Let a Wagner motor application engineer show you how 
well these motors can fit your needs. Call the nearest of 
our 32 branch offices, or write us. Bulletins MU-202 and 
MU-203 give complete information on these Wagner 
Motors. Write for your file copies today, 


Wadaner Electric @rporation 


6407 Plymouth Ave., St. Louis 14, Mo., U.S.A. 
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INDUSTRY 


ccm Modern Design 


OF PEERLESS PUMPS... 


rorDependable (ae 
Pumping 


OF REFINERY 
PROCESS 
LIQUIDS 


Moder i TOP AND END 


SUCTION and TOP DISCHARGE 
DESIGNS IN BOTH TYPES FOR CONTINUOUS 
DUTY SERVICE IN MODERN REFINING PROCESSES 


USE THE HORIZONTAL TYPE 
PR PUMP WHERE YOUR APPLICATION 
~ ad REQUIREMENTS ARE: Rugged Center-Line- 
MODERN TYPE PR 7? i Mount Construction; High Temperatures; 
. High Pressures; High Capacity; Extra Low 
CENTERLINE MOUNT NPSH Requirements; Optional Use of 
PACKING GLAND PUMP DESIGN | 3 ™ Mechanical Shaft Seal or Packing Gland 
FOR TEMPERATURES 7 © oe ie sg set \ > ae Construction; End or Top Suction Design; 
Vere ter “: tt Dependable Performance with Minimum 
+ OWL > Maintenance; Availability in Various Alloys; 
MODERN TYPE PRS —_ t \4 A Complete Range of Sizes; Many Sizes 
CENTER-LINE MOUNT MECHANICALLY ~ = ™ ™ Available from Stock in Standard Materials; 
SEALED PUMP DESIGN FOR a ry Maximum Parts Interchangeability; 
TEMPERATURES UP TO 250°F f Wide Range of Liquid Pumping Services, 
such as Hot Oil, Butane, Propane, 


TYPE PR PUMPS ARE A LINE OF PACKING GLAND AND Hydrocarbons, Hard-to-Handle Chemicals 
MECHANICALLY SEALED PROCESS PUMPS with these Specifications — —*"4_ Water. For descriptive Bulletin 


check and mail coupon. 
Capacities: up to 1200 gpm. Materials of Construction: Liquid 
end can be furnished in cast iron, 


Operating Heads: up to 675 feet. bronze, carbon steel, stainless 
Temperatures: Type PR (Packing steel or other materials as required MAIL COUPON FOR BULLETIN 
gland construction) up to 850°F; for intended service. 


; Liquids Handled; hot oil, hot 

bathe tes prone tga Seat water, propane, butane and all PEERLESS PUMP DIVISION 

, petroleum hydrocarbons, process Food Machinery and Chemical Corporation 
Case Pressures: up to 600 psi. liquids, Dowtherm, and 301 West A %6 
Drives: horizontal electric motor numerous other solutions. pase ype 
is standard; others as required, NPSH Characteristics: designed to 
such as steam turbine drive or operate with minimum 
stationary engine drive. available NPSH. 


Los Angeles 31, California 


Please send us copy of Peerless Type PR Pump Bulletin No. B-1605. 


a es 
PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION COMPANY. 
Factories: Los Angeles, Calif. and Indianapolis, Indiana. 
Offices: New York, Atlanta, Chicago, San Francisco, ee eee ee 
St. Lovis, Phoenix, ‘Fresno, Los Angeles; 
Plainview and Lubbock, Texas; Albuquerque, New Mexico » CITY STATE 
Distributors in Principal Cities; Consult your Telephone Directory. wae 
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AMERICAN BLOWER Gyrol FLUID DRIVE 


Standard Motor 


“Alternator 


Type VS Class 2 
Gyrol Fluid Drive 


en ee 


Ww 
en a 
ee 


Proportional fold equal speed distribut on 


— 


—a 
—_— 


on parallel-mounted drives 


S 


Remote control for space 


or hazardous considerations 


Adjustable-speed control of 


motors within a system 


*Output adapter, flexible coupling and alternator furnished by others. 


Matched, adjustable-speed control of 
AC induction motors lets you control speeds 
in coordinated production processes 


Here's how it works: an alternator, driven through 
an Fluid Drive, makes 
variable frequency available from a fixed-frequency 


source, Motor speeds are controlled by 


adjustable speed Gyrol 


powel! 
merely regulating the Gyrol Fluid Drive. 


Phe Gyrol Fluid Drive method is a simplified 
system for controlling the speed of driven machin- 


ery. For example: 


@ On parallel-powered drives, the constant-speed 
motors are given coordinated speed adjustment 
thru the frequency control created by the adjust- 
able-speed Gyrol Fluid Drive. 


The speed of two or more machines or con 
veyors may be controlled equally or propor 
tionally by a single Gyrol unit coupled with 


an alternator. 


@ The Gyrol Fluid Drive’s speed control enables 
you to adjust speeds manually, semi-automati- 
cally or automatically at a remote station. 

For full information on how you can adapt Gyrol 

Fluid Drives to your specific requirements, call 

our nearest branch office. 

American Blower Division of American-Standard, 

Detroit 32, Michigan. In Canada: Canadian Sirocco 

products, Windsor, Ontario. 


AMERICAN BLOWER 


Division of Amertcan-Standard 
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the whole stainless 
family works to 
increase chemical 
processing profits 


Because stainless is actually a large family of 
metals, it is important to choose the right one for 
best results. If corrosion problems exist along 
with high temperatures, for example, it would be 
well to discuss with your Crucible representative 
the possibility of using a stabilized grade of 
Rezistal stainless like type 318, 321, or 347. Again, 
although Rezistal type 304 is used extensively in 
heat exchangers for processes where organic 
acids, esters, and aldehydes are handled, type 316 
may sometimes be a better choice. If extremely 
high temperatures and pressures are required, as 
in hydrogenation of high sulfur coal, type 446 
might be considered for its excellent resistance 
to sulfidation. 

Stainless offers a unique set of advantages that no 
other alloy displays. It is exceptionally resistant to 
most forms of corrosion. And it’s ductile, strong, 
rigid... permitting equipment to take bumping, 
jarring, shock, rigorous cleaning procedures... 
takes temperature changes in stride. 

With its general corrosion resistance and ease of 
cleaning, stainless also enables one unit in many 
cases to process a variety of chemicals. This added 
versatility reduces the equipment’s idle time, 
makes it more productive, lowers costs. 

Crucible maintains a “Customer’s Corrosion 
Laboratory” in which metallurgists and chemical 
engineers cooperate to study actual corrosion 
problems encountered in plants throughout the 
country. They are investigating, among other 
things, the effects of different joint conditions, 
various types of stainless, and the effects of highly 
corrosive media. Very possibly they have the 
answers to the problems you are faced with. 
Consider the advantages of stainless for your 
processing applications. And call in a Crucible 
stainless engineer. He can help you make the best, 
most profitable use of the stainless family. 
Crucible Steel Company of America, 

Oliver Building, Mellon Square, 

Pittsburgh 22, Pa. 

Write for a free copy of “Making the Most of 


Stainless Steels in the Chemical Process 
Industries”. It’s 44 pages of useful data. 


C R UC | B LE first name in special purpose steels 





Crucible Steel Company of America 


Canadian Distributor —Railwoy & Power Engineering Corp., led. 


221 


CuemicaL Encineertnc—August 1957 





Skilled Then... 
in Quality Riveting 
As Today... 
in Quality Welding 


Riveted Semi-elliptical Fire Still—1919 





Pat Ff e-GRAVER-HHdoD Ge 


— 50,000 — 
—100,000— 





—150,000— 


GALLON TANKS (like cut) IN STOCK 
For PROMPT SHIPMENT & ERECTION 





WRITE for PRICES & SPECIFICATIONS 


In 1857 with a small shop and all hand tools, 
In 191% with a large plant most fully equipped w 
our ability to make better tanks. The 
have demonstrated to the trade in ge 





we demonstrated our ability to make good tanks. 
ith modern power tools, we are able to demonstrate 
passing years have taught us many things, but best of all they 


neral the soundness of our early theories on tank construction. 
———— 





STEEL TANKS AND PLATE WORK 


Material in stock for small tanks of 500 to 20,000 galions 
capacity 


WM. GRAVER TANK WORKS 


a EAST CHICAGO, IND. (148th and Todd Ave.) 
DENVER, COLO., SALT LAKE CiTy, LOS ANGELES, C 
108 Weet Second St. 








1718 Caltiornia St. 


a 





AL, 
312 Security Bidg. 



































Some of the many types of riveted fabrication by Grover, 
as advertised in National Petroleum News, July, 1913 


Joining plate with rivets for processing equipment, 
pressure vessels and storage tanks would be quite 
unsatisfactory today. Yet, before welding became 
an accepted fabricating technique, to which Graver 
contributed measurably in perfecting, Graver's 
boring and riveting methods were recognized as = 
most advanced in the country. ‘Today, the most 
advanced welding, X-ray testing, stress relieving 
and assembly methods are employed, ‘This is what 
you can always expect from Graver—a pioneer “ 
skilled steel and alloy fabrication for 100 years 


Building for the Future on a Century of Craftsmanship in Steels and Alloys 
GRAVER TANK & MFG.CO. INC. 


— MOOR, DELAWARE 
; YORK e PHILADELPHIA ¢ EDG 

ST CHICAGO, INDIANA ¢« NEW TA 
i a e DETROIT ° CHICAGO e TULSA ° SAND oe seo 
HOUSTON # NEW ORLEANS e LOS ANGELES ¢ SAN FRANCISCO @ FONTANA, 
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Models 2Fand 23 | Model D-11 , Model F 
to 2 g.p.m., 25-42 p.s.i. | to 7.5 g.p.m., to 18 p.s.i. | to 17 g.p.m., to 17 p.s.i. 
i 


—_ } 


Models U-17 and U-34 | ~) Models Wandz | Models 3F and 3J 
to 38 g.p.m., to 21 p.s.i. to 70 g.p.m., to 11 p.s.i. to 5 g.p.m., 29-65 p.s.i. 


NEW EASTERN CATALOG 


Recent redesign of these close-coupled Centrifugal E. ' 

: astern Centrifugal Pump 
Pumps has gained tremendous ruggedness and Cotalog contains engineering 
allowed for a wide selection of power requirements. data, performance charts, 
In every detail of size, weight, space requirements, diagrams and helpful general 
power, and costs, Eastern pumps fill the bill for strict information, Request 
process standards. Bulletin 110PF., 
Six standard models range from 1/8th to 3/4 H.P., 
with capacities up to 70 G.P.M., pressures to 65 P.S.I. 
Eastern Centrifugal Pumps are available in Cast Iron, 
Bronze, Stainless Steel, Monel, and Hastelloy “C’”’. 
Eastern’s engineering service offers many special models 
to meet your specific needs as to capacity and * 
construction. Recommendations entail no obligation, INDUSTRIES, INC. 
and your inquiries are invited. y 100 SKIFF SY. 

HAMDEN 14, CONN. 


rey 
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ompressors 
with 


round 
the 


clock 


dependability 


Class Y four-stage compressor for air and non-con- 
densable gases. Ideal where floor space is limited. 


Poe ig ea Be 
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Class FE motor-driven, three-stage horizontal 
balanced-opposed carbon dioxide compressor. 


© For Pressures to 15,000 PSIG 
© Sizes to 5000 H. P. 
Motor, Steam or Belt Drive 


Chic ago Paeum atic 8 East 44th Street, New York 17, N. Y. 


AIR AND GAS COMPRESSORS * VACUUM PUMPS «+ PNEUMATIC TOOLS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS + HYDRAULIC TOOLS 
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Armco ALUMINIZED STEE 


Makes Dryers Last Longer, BTU’s Work Harder 


Special hot-dip aluminum coated Armco Steel offers combination of resistance to 
heat and corrosion, high heat reflectivity at low cost. 


Armco ALuMINizeD SteEL® Type 1 is an eco- 
nomical two-in-one metal that is ideal for parts 
of batch or continuous dryers and a wide 
variety of chemical processing equipment, This 
special metal is sheet steel coated with alumi- 
num by a patented, continuous hot-dip process. 


Armco ALUMINIZED Steet Type 1 withstands 
temperatures up to about 900 F without surface 
discoloration, Above that temperature, the 
coating alloys with the base metal but protects 
the material in service up to 1250 F. And the 
steel base provides the necessary strength for 
applications in that temperature range. 


Resists Corrosion 

Service in chemical plants shows that Type 1 
ALUMINIZED STEEL resists the corrosive effect 
of moisture, heat and products of combustion. 
It lasts much longer in service than any other 
material in its price class, And exterior surfaces 
remain attractive without painting. 











At temperatures up to 900 F, ALuMINIzED 
STEEL reflects about 80% of incident radiant 
heat. It helps make more of the Btu input dry 
the product instead of heating up the dryer 
. . « increases the efficiency of your drying 
operations. 


Because of its unusual properties and economy, 
Type | ALuminizep STeet is being used for a 
wide variety of chemical processing and in- 
dustrial equipment. These include carbon black 
burner shields, stack rain shields, reactor 
covers, radiant heat reflectors, stationary engine 
mufflers and many other applications requiring 
a combination of heat and corrosion resistance, 
high heat reflectivity and strength, 

Improve the efficiency and durability of 
dryers and other equipment you make or use 
by specifying Armco ALUMINIzED STEEL Type 
1. Write us today for complete information. 


ARMCO STEEL CORPORATION 


1767 CURTIS STREET, MIDDLETOWN, OHIO 
Sheffield Steel Division ¢ Armco Drainage & Metal Products, Inc. ¢ The Armco International Corporation 
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THIS “ACT”? COSTS *10.00 AN HOUR 
... AND IT’S NO COMEDY! 


Maintenance costs today make ordinary bronze valves an expensive 
gamble. Such valves with renewable composition seats and discs require 
frequent maintenance — piping systems out of service — unnecessary 
labor. And, the cost of a new disc is only the beginning! 


You can eliminate both the expense and the problem. Use Hancock 
Bronze Valves with superhard “500 Brinell” stainless steel seats and 
dises. They last throughout the life of the valve — won’t wire-draw, steam- 
cut or gall. 

Be sure of highest efficiency and lowest maintenance. Specify Hancock 
Bronze Valves! Sizes range from 4" through 2” in globe and angle types, 
with screwed ends — for all pressures up to 300 psi at 550° F. 

PHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR for complete information about 
Hancock Bronze Valves. He is always ready to give you quick service. 

When Hancocks go in, valve costs go down 


in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 
MAKERS OF ‘ASHCROFT’ GAUGES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY VALVES, ‘AMERICAN 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. CONSOLIDATED 
SAFETY RELIEF VALVES, Tulse, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif SHAW BOX 
AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich 
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Twe Semi-Centinuous Batch Rotary Kilns 
Pre-heating Electric Furnace Charges. 


Batch sm» 











Twe Oil-Fired Rotary Kilns in Midwestern 
Manufacturing Plant. 


Rotary Waste Disposal Kiln Showing Skip Loader 
and Brick Ash Collection Chamber. 


3 TYPES | for a wide variety of pre-heating, 


Bartlett-Snow batch kilns are ideally suited for 
pre-heating electric furnace charges. They bring the 
material up to temperature and remove moisture 
with a less expensive gas or liquid fuel, and shorten 
the furnace heating cycle, increasing its output. 

Gas or oil-fired continuous kilns are designed for 
applying ceramic coatings to granules, calcining and 
nodulizing ores, and oxidizing and reducing opera- 
tions at temperatures from 1000° F to 2200° F. 
Cylinder rotating speed can be varied to control the 
time the material is under treatment. Burners are 
controlled automatically with radiation pyrometers. 


$s 
ee att 








Heated material can be cooled in separate equipment 
at gradually declining temperatures if desired. 


Waste disposal kilns equipped with automatic 
equipment provide an efficient, smoke-free method 
of disposing of combustible liquids, sludges and 
other industrial waste materials. 


Use our complete facilities, including materials 
handling, on your next job! It fixes unit responsibility; 
assures the smooth, synchronized operation of the 
entire project; and utmost economy and satisfaction! 





DRYERS + COOLERS + CALCINERS + KILNS — Complete Facilities Including Materials Handling 
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ADVERTISEMENT-~—This entire page is a paid advertisement 


U.S... CHEMICAL NEWS 





Prepared by U. S. Industrial Chemicals Co 


* A Series for c hen mists 3 and Executives of the Solvents and Chemical Consuming Industries 7 


New Products, Packages Made 1956 
Aerosol Industry’s Biggest Year 


Shredded Polyethylene 
Protects Electronic Brains 


Special Form Senplied by U.S.1L 


A self- isles electrostatic air cleaner, 
made of shredded polyethylene encased in a 
metal holder, protects the Goodyear Elec- 
tronic Differential Analyzer (GEDA) from 
air-borne particles. 

Shredded to present a large surface area to 
the air stream and to cause pronounced tur- 
bulence, the polyethylene generates an elec- 
trostatic charge which captures and holds 
dust, smoke and even pollen. Thus the air 
needed for ventilation in the electronic brain 
is free from the extraneous particles which 
might otherwise harm sensitive circuits. 

These filters withstand air temperatures up 
to 212°F and are inert to chemicals normally 
encountered in industrial atmospheres. A spe- 
cial U.S. PETROTHENE® polyethylene 
resin is used, and is supplied in a form ready 
to be shredded instead of in the usual pellet 
form. 

This particular polyethylene application is 
an example of how U.S.L’s policy of tailor 
making resins works in practice. 


Secretary holds one of self-charging electro- 
static air cleaners which protects analyzer. 


Radiation Causes Decrease 
In Ability of Body to 
Absorb Methionine 


New research indicates that the ability of 
experimental animals to make the 
essential sulfur amino acid, methionine, is 
impaired when the methionine is administered 
after exposure to radiation, 

In the experiments, radiation from an X-ray 
source impaired the motor function of the 
digestive tract, causing delay in emptying the 
stomach and an increased rate of progression 
through the digestive tract. The progress of 
the methionine in the digestive tract of both 
the experimental and control animals was de 
termined by tracer technique using methionine 
containing radioactive sulfur (S®). Delayed 
absorption of methionine into the damaged 
tissues is thought to aggravate the digestive 
malfunctioning. 

Previous research has shown that methio- 
nine given before exposure is effective in 
protecting against tissue damage caused by 
radiation. (U.S.1. CHEMICAL NEWS, Sept.- 
Oct., 1955.) These new findings indicate that 
methionine’s action is largely protective rather 
than curative. 


use of 





Aerosol Hair Lacquers Become 
Show; New Glass and Plastic 


Sales Leader, CSMA Figures 
Aerosols Aided Industry's Growth 


Results of the annual survey of the aerosol industry by the Chemical Special- 


ties Manufacturers’ 


Assn. show that 1956 was the biggest year yet for the 


10- year-old industry. Unit sales were 320 million units, an increase of 33° 


U. S.L Offers New ‘Brochure | 
On Zirconium and Hafnium 


A new technical brochure which describes 
application and fabricating techniques for 
zirconium and hafnium has just been pub- 
lished by U.S.1. 

In 12 pages, “Zirconium and Hafnium” 
provides technically minded readers with up- 
to-date information on properties, fabrication 
and uses in the nuclear and chemical process 
ing industries. The brochure may be obtained 
by writing to U.S.L. at 99 Park Avenue, N. Y. 


New Dibasic Acid Yields 
W ater-W hite, Monomeric, 
Low-Temp Plasticizer 


Hazen color tests on three monomeric, low- 
temperature vinyl plasticizers made with three 
different aliphatic dibasic acids and the same 
alcoho! reveal that “U.S.1. ISOSEBACIC’® 
acid imparts by far the least color. A plasti- 
cizer made from synthetically produced ISO 
SEBACIC acid gave the low color reading of | 
150. Plasticizers made from the other dibasic 
acids, both derived from vegetable or animal 
oils, showed higher color, One gave a reading 
of 175 and the other was so dark as to be 
beyond the Hazen color scale. 

“U.S.L ISOSEBACIC” acid, a unique syn 
thetic acid mixture of three Cyo dibasic acids 
(2-ethyl suberic acid, 2,5-diethyl adipic acid 
and sebacic acid). not only permits produe- 
tion of esters of very light color, but 
imparts to end products excellent low tem- 
perature flexibility and non-volatility charac- 
teristics expected of a material of this chain 
length. Isosebacate esters can be made at 
much lower cost than the corresponding nor 
mal sebacate esters. 

“US. ISOSEBACIC” acid 
promise as an intermediate for polyurethanes, 
nylon, polyesters, and high-temperature jet 
lubricants. 


also 


also shows 


Sodium Dispersions Can 
Now Be Made Continuously 


A new process for the continuous produe- 
tion of sodium dispersions has been developed 
and tested by the U.S.1. Research Department. 
For many processes, continuous preparation 
can provide higher production 
rates than conventional batch 
preparation. 





| fumes, 


over 1955, and 73% more than the 185 million 
units turned out in 1954, 

Contributing to the upswing was the sharp 
sales rise of aerosol hair sprays. A relative 
newcomer to the field, hair sprays have even 
outdistanced insecticides in the race for top 
sales spot. 

In the category of “Hair Lacquers”, CSMA 
reported 1956 sales of nearly 80 million units, 
his figure is 25% of total sales for the indus 
try. 

Indications of the forward strides made by 
aerosols in the hair spray field had been 
apparent for some time; the Alcohol 
Tobacco Tax Division of the Internal Revenue 
Dept. reported that last year 2,541,000 wine 
gallons of alcohol went into hair and sealp 
preparations. This compares with 1,682,000 
gallons for 1955, an increase of 51%, 

While much of this aleohol went into hair 
and scalp preparations other than aerosol 
packaged sprays and lacquers, it had been 
evident to industry observers that the aerosol 
market accounted for the bigger share of the 


and 


gain, 
New Packages Big Sales Factor 


Influencing the upsurge in aerosol sales 
are such comparatively recent packaging inno- 
as the per 


colognes, suntan oil and 


glass aerosol, Shampoos 


deodorants, 


vations 


| other toilet preparations are now available in 


packages that combine 
transparency with the 
pushbutton dispenser. 

In many cases, the desired safety factor is 
achieved by encasing the glass container in 
an attractive outer container molded of poly 
ethylene. This plastic is used almost 
exclusively for aerosol valves, 

Thus, two U.S.L. products, ethyl aleohol and 


polyethylene, have played an 
MORE 


the appeal of 
convenience of the 


eye 


also 


important role in the phenom- 
enal growth of the aerosol in- 


A variety of container designs has helped build 
the aerosol industry to its present strength. 
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Sodium 


CONTINUED < ‘ 
Dispersions 


The design—including suggested equipment 
and procedures — is available to processors 
who are experimenting with the use of sodium 
dispersions on a production basis, 

Details are given in a new U.S.I. brochure, 
“Sodium Dispersions.” Pertinent up-to-date 
information is included on all aspects of 
sodium dispersion technology. A copy is avail- 
able on request. Detailed design information 
for a particular continuous sodium dispersion 
set-up can be developed by working with 
U.S.L.’s technical service engineers. 
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CONTINUED Aerosols 
dustry, Anhydrous ethyl alcohol is virtually a 
universal ingredient in hair aerosol formu- 
lations, and is widely used in other cosmetics 
now sold in aerosol form. Polyethylene, as 
already noted, is an important packaging 
component, U,S.I. provides nationwide dis- 
tribution of these products, and technical 
assistance on their use, 
Further Advances Seen 

Aerosol industry leaders predict a con- 
tinued rise in the sales curve. One of the 
largest makers of propellants forecast recently 
that unit sales of aerosols may well reach 
600 million units by 1960, 
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Diagram of the layout recently developed by 
the U.5.1. Research Department for continuous 
preperation of sodium dispersions...a new 
method in which sodium and an inert hydro- 





ALCOHOLS 


Ethy! Alcohol (Ethanol): Specially denatured 
formulas. Completely denatured 
anti-freeze, Pure aicoho!—USP 190 

for ethy! cellulose, many resins, 


Amy! Alcohol, Refined: Fine chemicals, 
distillation 


FILMEX® Special, authorized for certain 


blend with higher ester content 


etc. 


special 
resins, 


OTHER PRODUCTS 


Proprietary Denatured Alcohol Solvents: SOLOX® 

industries 
Anhydrovs, special blend for locquers, resins, etc. ANSOL® PR—Anhydrous, 
ond 


all regular and anhydrous 
All regular formulas for industrial use, 
Absolute 
Butane! (Normal Buty! Alcohol): Latent solvent for nitroceliviose, solvent 
many syntheses 

pharmaceuticals 

fuse! Oil, Refined: Biend of amy! alcohols refined by chemical treatment, 


carbon dispersing medium are continuously 
pumped into a preparation tank, agitated to 
the desired particle size, and the finished dis- 
persion discharged at an equal rate. 


PRODUCTS OF 











TECHNICAL DEVELOPMENTS 











Information about manufacturers of these 
items may be obtained by writing U. S. I. 


A solvent synergist has been developed to 
upgrade general purpose cleaners. Said to be 
compatible with numerous solvents, to emulsify 
insolubles in water, and to be useable alone 
with water, Low in corrosive properties, vola- 
tiles, odor and cost. No. 1250 


Flat non-curl photoprints now can be produced 
with a new chemical stabilizer, its manufacturer 
claims. Prints are said to show improved retouch- 
ing properties, pliability and high gloss. No, 1251 


Sodium amide dispersed in xylene now is avail- 
able in 1, 2 and 5 lb. cans. Commercial produc- 
tion is reported planned, with concentrations 
of 50% solids or lower. Carriers such as xylene, 
benzene and toluene will be utilized. Mo. 1252 


Polyethylene dropper botties with close control 
of flow rate and drop size now are offered. 
Squeeze operated, they are said to be contami- 
nation proof and to eliminate need for bulb 
fitments. No. 1253 


The chemistry of hydrocarbon petrochemicals 
and derivatives is the subject of a new book 
which can be purchased. Preparation, reaction, 
catalysts, equipment, new theory and develop- 
ments are covered. No. 1254 


A mold release for polyethylene, reported to be 
a relatively inactive parting agent, has been 
cut down the stress crazing experi- 


No, 1255 


designed t 
enced in using some silicone releases. 


New precision splitters for sampling accuracy 
have been developed. For assay and microscopic 
work, they feature multiple chutes down to \4” 
wide, machined parts, elimination of traps. 


No. 1256 


Beta Caryophyllene heads several sesquiterpene 
fractions now offered in commercial quantities 
by a major producer, Purity of fractions is said 
to range between 90% and crude. No. 1257 


Automatic freeze-drying laboratory equipment, 
new type tray dryers, faster manifold-type 
freeze-dryers, and combination units are detailed 
in a brochure just published. No. 1258 


Corrosion control in industrial and marine appli- 


cations is the aim of a new system 
ind finish surface coatings based on 
reacted epoxy resins. Advantages claimed 
herence over wet surfaces, no under-film creep 


toughness. No. 1259 


: ad- 





Sodium Sulfote, Sulfuric Acid, Phosphatic Fertilizer Solution (Wet Proc- 


ess Phosphoric Acid) Ammonia, 
ium Nitrate. Zirconium Oxide, Zirconium Tetrachloride, Hafnium Oxide, 
Hafnium Tetrachioride. 

Ethers and Ketones: 
Diethy! Carbonate, Diethy! Oxalate, Ethyl Acetate, Ethyl Ether, Acetone, 


N.F., taxfree, taxpaid, Esters, 


Diatol®. 


Ethy! Chloride, 


General -purpose. Methyl Hydrazine, 


ANSOL® M 


solvency for lacquers, 


Intermediates and Fine Ch 
Ethy! Acetoacetate, Ethy! Benzoylacetate, Ethyl Chioroformate, Ethylene, 
Ethy! 
Sodium Ethylate Solution, 
methy! Aluminum, Urethan USP (Ethyl Carbamate). 
Animal Feed Products: 
Curboy B-G® 80, Special Liquid Curbay®, Di-Methionine, Niacin USP, 
Riboflavin Concentrates, Vitamin By, and Antibiotic Feed Supplements, 


Nitrogen Fertilizer Solutions, Ammon- 


Normal Buty! Acetate, Dibuty! Phthalate, 


ylides, Dimethy! Hydrazine, 





jcals: Ace 


Acid, 
Tri- 


U.S.1. ISOSEBACIC® 


Sodium Oxalacetate, 
Triethy! Aluminum, 


Caicium Pantothenate, Choline Chloride Products, 


Vacatone® 40, Vitamin Dy, E and Ky Products, Antitoxidant (BHT) Products, 
U.S.1. Permadry Products (Sealed-in Vitamin A), Special Mixes. 


Pharmaceutical Products: D1.-Methionine, N-Acety!-DL-Methionine, Ribofiavin 
USP, Urethan USP, Intermediates. 


PETROTHENE Polyethylene Resins 
Metals: Titanium, Zirconium and Hofnium Sponge and Platelets, and Oxide. 


Inorganic Chemicals: Sodium, Chlorine, Caustic Soda, Sodium Peroxide, 





U.S.1, SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City,Mo. 
Los Angeles * Louisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Louis 
Salt Lake City * San Francisco * Seottle 


USTRIAL CHEMICALS CO. 


Division of National Distiliers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y. 




















No Excessive Heating 


New Rectifier Cooling System 
Prevents Heat Build-up and Damage 


a. more effective cooling system in ing action draws cooler water into the 
the Allis-Chalmers rectifier continues tubes. Build-up of excessive temperatures 
to circulate water even when an ac power is prevented. Steam pockets are kept from 
failure stops the water pump. Heat and forming. Subsequent water loss from the 
steam are dissipated before they can de- recirculating cooling system is minimized 
velop to the danger point. Successful operation in hundreds of in 
The new system features an expansion stallations is your assurance of the com 
tank that extends the full length of the rec- plete reliability of Allis-Chalmers mercury 
tifier frame with short vertical connections arc rectifiers. Contact your nearby A-C 
from each tube. With warm water continu- office or write Allis-Chalmers, Industrial 
ing to flow freely upward, a thermo-siphon- Equipment Division, Milwaukee 1, Wis 





How the System Works 


Water is normally pumped through the water- 
to-water heat exchanger to the main supply 
header from where it circulates through recti 
fier tubes picking up heat. Hot water flows up 
through the short connections to expansion tank 
and back down to suction side of water pump. 


a7 Overflow Pipe 








Expansion Tank ies 
Water Level Gauge 








FR 








Tank 














— 


Main Supply Header” J 


ca 








Water Pump 


- Factory-packaged units cut in- 


stallation time and costs, Sealed 


Water-to-Water tube rectifiers are supplied in 
completely enclosed or open 


Heat Exchanger types. Here is a typical, com 


pletely enclosed, 1000-kw, 250- 
Raw Water ahi volt rectifier for steel mill service 


Inlet 
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Unfold Flowsheet 


Argonne’s experimental 
boiling-water 

reactor now feeds 
5,000 kw. of electricity 
continuously 

to lab. Steam from core 
is coupled directly 

to turbine, sidestepping 
usual costly 


intermediate exchangers. 


AEC’s First Big Test Reactor Goes Critical 


Demonstrating Commercial Atomic Power 


HILE Congress zealously debates the 
Wi S.’s relative world-wide standing in 
the development of peaceful atomic power, the 
engineers and scientists of AEC’s nuclear re- 
actor program continue busily and effectively at 
work. Now the first fruits of their labors are 
being reaped. 

Last February Argonne National Laboratory 
at Lemont, IIL, swung on continuous stream a 
direct-cycle, boiling-water, 20,000-kw. (heat), 
heterogeneous nuclear reactor. Coupled to a 
5,000-kw. turbine-generator, this experimental 
boiling-water reactor (EBWR) now supplies 
the lab with the bulk of its electrical power. 


AUGUST 1957 © CHEMICAIT 


With it, Argonne scored a pair of important 
firsts. It’s the first reactor in AEC’s reactor 
program to be completed. And, apart from the 
submarine power plants, it’s the first U. 5S. 
atomic installation to generate commercial 
electricity on a continuous basis. 

AEC gives these costs for EBWR—the first 
time its released such dollar figures. About 
$1.4 million for fuel elements, $4.7 million for 
turbo-generator, $2 million for reactor system 
and $1 million for structure and shielding. 

ANL cites a two-fold mission for the pioneer 
facility: (1) to demonstrate on a convincing 
seale the all around technical and economic 
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La REACTOR CORE, 4 ft. dia., holds 114 fuel ial PixKosSURE VESSEL, 7-ft. dia. by 23 ft. high with 2{-in. thick walls, 
elemenis, 9 cross-shaped control rods. contains reactor core, Control rods fit through piping in bottom (right). 


practicality of this reactor type and (2) to offers an inherently safe and self-regulating re- dle a heavy water moderator-coolant and teat 
gather technical data, probe technical problems actor operation. For the moderator, which en- are set for 1958. ANL will only have to replace 
of the kind only available from a commercial- hances the chain reaction, boils away just as its present core with one of different design 


scale operation. fast as the nuclear fission reaction speeds up. to make the switchover. Heavy-water-moder 
> Boiling Water Features—Interest in the Bigger Plants Coming--Power people, eye- ated reactors promise greater stability, permit 
EBWR design stems chiefly from the manner ing these features and the engineering know- use of normal or, at least, very low enrich 


that it harnesses its nuclear energy. how to come from Argonne, have named EBWR_ ment fuels 


Slightly enriched (1.4%) uranium fuel ele- to their upcoming atomic stations. Too, a forced-steam-circulation system can be 


ments are submerged directly in a bath of light General Electric with Pacific Gas & Electric hooked in. It seems to ANL that such a avatem 

water which serves both as a moderator and _ is building a 10,000-kw. station at Livermore, could deliver 50% more power with the present 

coolant. Heat of nuclear fission boils the water Calif., due on stream next year. Rural Coopera- core, Yet there are some questions to be 

and the saturated steam produced, at 600 psig. tive Power has had its contract negotiations answered concerning what such a system will 

and 60,000 lb./hr., is piped, via natural convec- approved for a 22,000-kw. plant at Elk River, do to reactor stability 

tion, directly to the turbine. Minn., scheduled for 1960. And Commonwealth And the present core can accept varying 
Thus EBWR sidesteps the costly intermedi- Edison received a construction permit for a sizes and enrichments of fuel elements, can be 


ate heat exchangers that usually transfer 180,000-kw. facility at Dresden, IIl., in 1961. increased in diameter to study effects of cor 

nuclear heat. And it need operate at pressures © Experimental Flexibility—-To fulfill its ex- configuration on reactor operation. 

no higher than that required by a conventional perimental mission, ANL built an unusually Steam Coupling Problems—ANL’s immedi 

turbine. high degree of test versatility into the station ate investigations, however, will concentrate 
Moreover, the direct-water-boiling scheme For example, the reactor is designed to han on problems stemming from the direct e upling 
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1 ft. dia., holds 114 fuel 
haped control rods 


reactor type and (2) to offers an inherently safe and self-regulating re- 
data, probe technical problems actor operation. For the moderator, which en- 
ivailable from a commercial hances the chain reaction, boils away just as 
fast as the nuclear fission reaction speeds up. 


Water Features——Interest in the © Bigger Plants Coming—Power people, eye- 


tems chiefly from the manner’ ing these features and the engineering know- 
ita nuclear energy how to come from Argonne, have named EBWR 

hed 1.4%) uranium fuel ele to their upcoming atomic stations. 
smmeryed directly in a bath of light General Electric with Pacific Gas & Electric 
h serves both as a moderator and is building a 10,000-kw, station at Livermore, 
jieat of nuclear fission boils the water  Calif., due on stream next year. Rural Coopera- 


d steam produced, at 600 psig tive Power has had its contract negotiations 


hr., is piped, via natural convec approved for a 22,000-kw, plant at Elk River, 

the turbine ; Minn., scheduled for 1960, And Commonwealth 

WI desteps the costly; intermedi Edison received a construction permit for a 
hanger that usually transfer  180,000-kw. facility at Dresden, Ill, in 1961. 


> Experimental Flexibility—-To fulfill its ex- 
perimental mission, ANL built an unusually 
high degree of test versatility into the station. 

For example, the reactor is designed to han- 


\nd it need operate at pressures 
required by a conventional 
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ViaKoSURE VESSEL, 7-ft. dia. by 23 ft. high with 2{-in. thiék walls, 
contains reactor core, Control rods fit through piping in bottom (right). 


dle a heavy water moderator-coolant and tests 
are set for 1958. ANL will only have to replace 
its present core with one of different design 
to make the switchover. Heavy-water-moder- 
ated reactors promise greater stability, permit 
use of normal or, at least, very low enrich- 
ment fuels. 

Too, a forced-steam-circulation system can be 
hooked in. It seems to ANL that such a system 
could deliver 50% more power with the present 
core. Yet there are some questions to be 
answered concerning what such a system will 
do to reactor stability. 

And the present can accept varying 
sizes and enrichments of fuel elements, can be 
increased in diameter to study effects of core 
configuration on reactor operation. 

Steam Coupling Problems—ANL’s immedi- 
investigations, however, will concentrate 
on problems stemming from the direct coupling 
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of steam between reactor and turbine. 
how ANL handles some of them now. 
Radioactivity in Steam.—A steam dr 
tween reactor and turbine, separates 
droplets carrying radioactivity from the 
ated steam. And the steam cycle is 
closed, with even safety valves relievir 
into it, to prevent the escape of any rad 
ity still carried by the steam. 
Radiolysed Water Particles.-Water 
continuously from the reactor through 
exchange water-purification system. Cor 
of two columns of mixed cation anc 
resin beds, these exchangers removed hy 
and oxygen ions produced by irradia 
water in reactor. Disposable cotton fill 
move corrosive and erosive particles fror 
as it recycles through the coolant cycle. 
Control of Steam.—An automatic 
valve between reactor and turbine divert 
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through a desuperheater to the condenser as 
generator load fluctuates. This minimizes need 
to vary reactor operation to adjust steam feed 
to turbine. 

> Shielding Safety—-EBWR is operated com- 
pletely by remote control. Reactor proper is lo- 
cated completely underground and bedded deep 
in layers of protective shielding. 

Fuel elements are clad in a zirconium alloy 
(Zircalloy). Then water and a pressure vessel 
surround the core, Stainless steel wool insula- 
tion and an air space provide the next protec- 
tive shields. A cylindrical steel tank, equipped 
with lead-encased cooling coils, serves as the 
inner form for concrete shielding that encloses 
the whole works. 

And the reactor building itself, a concrete- 
lined steel shell 80 ft. dia. by 119 ft. high, is 
sealed air tight, can withstand 15 psig. 
> Reactor Heart—Core is contained in a 7-ft.- 





- 
ey EMERGENCY SAFETY SYSTEM 
a high-pressure boric acid to core. 





al 
3 STEAM DRYER strips 


*P steam produced by core. 





water droplets, 


dia. by 23-ft.-high steel pressure vessel with 
2#-in.-thick walls. A boron-stainless steel shield 
protects its walls from excessive heat. 

Core, 4-ft. dia., consists of 114, 34-in.-square 
by 778-in.-long fuel elements fitted in a support 
that’s bolted to the bottom of the pressure ves- 
sel. Nine control rods, cross-shaped in cross 
section 10 in. by 10 in. and 175 in. long, drive 
into the core via an electric gear motor through 
the bottom of the pressure vessel. 

Of the fuel elements, 106 contain 1.44% 
U-235-enriched uranium, the rest nermal 
uranium. Total fuel is 6.1 tons uranium of 
1.4% enrichment, slated under present opera- 
tion, to last one year. Five of the control rods 
are of hafnium, zirconium and stainless steel 
while the others are of stainless steel contain- 
ing 2% boron. In addition to the control rods, 
a boric acid injection system stands by to 
“scram” the reactor if the control rods fail, 


injects 
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beds, 


mixed 
water 


holding 
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cation 
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carrying radioactivity out of reactor, from saturated 
Unit, fitted with cooling 


coils, doubles as an emergency cooler. 


> Reactor Operation—Water at 110 F. feeds 
to the pressure vessel and the 20 mw. of nuclear 
heat converts it to 488 F. and 600 psig 
ated About 60,000 Ib./hr. of 
passes up and out of the pressure vessel 


Steam first travels through a stainless steel 


satur 


steam steam 


dryer that separates out water droplets. Fitted 
also with a coil, the dryer can be converted into 
an emergency cooler to handle the steam atill 


produced after the reactor is shut down. An 
automatic bypass valve regulates the steam fed 


to the turbine. Steam diverted by this valve 
joins the turbine exhaust in the condenser 
after passing through a desuperheater con 
sisting of a steel pipe and water spray nozzles 

Turbine exhaust, cooled by 14,000 gpm. of 


water in the condenser, recycles to the reactor 
via cotton filters. Meanwhile water is continu 
ously tapped from the reactor to the ion ex 
change water purification system 












WHEN YOU SPECIFY ‘‘FLEXITALLIC”’ 


There is something unique about’ attack and cyclic operation. Spiral- 
Flexitallic Spiral-Wound Gaskets, the Wound V-crimped plies of required 
result of more than 45 years in metal with alternating plies of proper 
gasket design and construction. At filler result in a gasket with compres- 
Flexitallic ... sion characteristics like those of a 


Compression response of the gas-  Precalibrated spring. 


ket is directly related to bolting Flexitallic Gaskets — for pressure/ 
for each application; temperature ranges from vacuum to 
With the desired gasket design 10,000 Ibs. fiom sub-zero to 2000° F. 
determined, exacting mechanical For all standard joint assemblies. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 2, N. J. 


Representatives in principal cities 


controls assure that manufac- 
tured gaskets conform to speci- 
fication. 





That is why more and more engineers 


insist on FlexitalligApiral-Wound. Cs ~ 


Flexitallic ets are designed to 
conditions of pressure, 


—— “a bo 4 
tare, thérma stock, chemical SPIRAL-WOUND GASKETS 

FOR PIPE B22 S, PRESSURE VESSELS AND PROCESS EQUIPMENT 
Se - 7 










a 


*Flexitallic is a registered trade name. No one else can make a Flexitallic Gasket. 
Look for Flexitallic Bi t our exclusive blue-dyed Canadian asbestos filler. 
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How Liquid Carbonic stopped potassium permanganate leakage 





700% longer service with these Crane valves... still going 


This case history could save money in your 
own operation. 

Liquid Carbonic Corporation, Seattle, 
Wash., is using these Crane packless dia- 
phragm valves to handle potassium perman- 
ganate in lines to scrubbers. Before installing 
Crane No. 1610 4" and 1” valves, this dry 
ice plant had to replace valves of another 
make at least every 6 months. Constantly 
recurring leakage around stems called for 
frequent stuffing box maintenance and hin- 
dered operations. 

Since changing to Crane packless dia- 


phragm valves, there has been no leakage, 
no trouble of any kind in 3% years. Valve 
service is already 700% better. Here’s why: 
Crane packless diaphragm valves completely 
eliminate the need for stem packing and the 
problems of stuffing box leakage and main- 
tenance. The diaphragm seals the bonnet 
from line fluids. 

Make sure your valves have correct de- 
sign, better materials, precision assembly, 
thorough testing... insist on Crane, from 
the world’s largest, most complete line of 


valves and fittings for industry. 


nue CRANE | 
Wes = 
Biss ie 


ASK your Crane Repre 
sentative for Crane Folder 
AD-1942 on packless dia- 
phragm valves, or write 


Crane Co., address below. 


CRAN E VALVES & FITTINGS 


PIPE «© PLUMBING « 


KITCHENS e 


HEATING e 


AIR CONDITIONING 


Since 1855 — Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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HAYMOND VERTICAL MILL 


SINGLE VERTICAL ROTOR SHAFT 

CARRIES FAN BLADES, SWING HAM- 

MERS AND REVOLVING WHIZZERS TV IEsticl Ma tomcll lla oo 
NO COMPLICATED ADJUSTMENTS, 
AND NO CLOSE CLEARANCES 


HINGED DOORS OPEN 
FULL WIDTH FOR COM.- 
ee ee 
GRINDING CHAMBER 


WHIZZER 
SEPARATION 


Wide Open Accessibility for Easy Inspection and Cleaning 


Superfine Pulverizing with 


a Simplified Grinding Unit 


This modern Raymond Vertical Mill is a straightforward com- 
monsense design that combines top performance with easy con- 
trol, and provides quick accessibility that reduces down-time to 
4 minimum in making new set-ups or adjustments, By loosening 
a couple of star nuts, the doors can be swung open to expose the 
complete interior with all the working parts in a matter of seconds. 


his specialized unit excels in the grinding of non-abrasive mate- 
rials to extremely high finenesses ranging from minus 325 mesh 
into the subsieve sizes. On some of these softer materials, finished 
products in the range of 95% to 98% finer than 5 to 10 microns 
are commonly produced on this mill. It is likewise very effective 
in pulverizing tough, hard-to-reduce and fibrous products where 
close fineness control is required. 


Write for Bulletin No. 78, which describes 


two sizes: the 18” and 35” Vertical Mills. Exterior View of the 35” Raymond Verti- 
cal Mill. Interior shown at top. 


COMBUSVION E EERING, INC. 


1311 North Branch St Clg rreeore CVtstCra SALES OFFICES IN 


CHICAGO 22, ILLINOIS PRINCIPAL CITIES 
Combustion Engineering-Superheater Ltd., Montreal, Canada 
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Practice 









Com’! scale test reactor goes critical... . . TURN BACK TO) 230 


AEC boiling-water reactor is the first U. S. atomic unit to 






generate commercial electricity on a continuous basis. 










A psychological danger—odors have got to go!...... 239 


Once accepted as an inevitable part of chemical plant 





scenery, odors are now being snuffed up. Here's how. 










How fast can you evaluate kinetic data?............ 
AUGUST 1957 To fill in a big gap in published technology, here's help in 


interpreting kinetic data and data from commercial reactors, 









Department Index ORO... os dices eee ete eb pen 256 
Process Flowsheet...... 230 Use these equations as a tool in estimating heat capacities 
Feature Report 239 for most liquids, liquid metals and salts. 








Feature Articles ‘ 251 

Flow File 280 ; : cow anes : mies 
“4 oO e ete Mave. 6 op ee ea ae 59 

nye iii poms Equations simplified fluid metering 2 

Plant Notebook 290 Try this simple method of determining both the size and 

Corrosion Forum 300 cost of the most efficient differential producer. 









On evaluating variables in fixed beds. ............. 





Re: the influence of particle characteristics on voidage, 





pressure drop and flow resistance in packed towers. 










How extensive are your design references?......... 


Add to your file on data for heating, ventilating, air condi- 





tioning; for thermal insulation, power transmission. 










Improve diffusional separations.................. 


Here’s how mechanical energy to aid mass transfer can be 






used to improve many diffusional separations. 










In the case of compressible fluid flow............. 


Give these basic equations a chance to work for you—they'll 





show you how to correct for thermodynamic effecis, 










Concrete pipes now cope with corrosives. .. . . y Bia e! 


Thanks to a new design, concrete now vies with steel as 






a tough material for handling liquids at 50-300 psi. 





STAINLESS DIRECTORY 


Buyers Guide to Ryerson Stainless Stocks & Services 


sheets, guards the high quality of Ryerson 
stainless stocks. And in addition, the help 
of full-time stainless specialists is yours 
when you call Ryerson. 

See your Ryerson catalog for a com- 
plete listing of stocks and call your near- 
by Ryerson plant for quick shipment of 
Allegheny stainless—one piece or a 
truckload, 


Here’s a quick guide to the nation’s larg- 
est stocks of stainless steel —2,351 sizes, 
shapes, types and finishes of Allegheny 
stainless in stock at Ryerson. 

This wide selection assures you of 
getting the best stainless for every ap- 
plication. Extra care in storage, han- 
dling and shipping—such as padded shear 
clamps to protect finish and flatness of 


PLATES Available in 9 analyses including plates 
to Atomic Energy Commission requirements and to 
ASTM specifications for code work. Also extra low 
carbon types for trouble-free welding 


BARS AND ANGLES Rounds, squares, 
flats, hex's and angles in 8 types including free- 
machining bars with both analysis and mechanical 
properties controlled for best performance 


TRUE-SQUARE ABRASIVE CUTTING 


Stainless plates up to 12° x 25’ cut absolutely square 
on abrasive disc machine, Length and width tolerance 
plus or minus 1/32” 


CIRCLES, RINGS, SPECIAL SHAPES 

Practically any shape, no matter how intricate, can 
be accurately fame cut from stainless steel plate by 
skilled Ryerson operators. 


SHEETS_\ analyses of Allegheny stainless 
sheets in stock including nickel and straight chrome 
types. Also extra wide sheets to reduce welding costs, 
expanded and perforated stainless sheets 


PIPE AND TUBING — igi wall, standard 
and extra heavy pipe, ornamental and regular stain- 
less tubing. Also flanged, screwed, welding and 
Quikuple fittings and Cooper stainless valves. 


RYERSON STEEL 


In stock: Carbon, alloy and stainless steel —bars, structurals, plates, sheets, tubing, industrial plastics, machinery & tools, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT; 


CLEVELAND ¢ DETROIT © PITTSBURGH © BUFFALO 


238 


NEW YORK ¢ BOSTON © WALLINGFORD, CONN 


PHILADELPHIA 


CHARLOTTE ¢ CINCINNATI 


CHICAGO * MILWAUKEE © ST. LOUIS * LOS ANGELES © SAN FRANCISCO © SPOKANE © SEATTLE 
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LATEST METHODS YOU CAN USE FOR 


Industrial Odor Control 


Proper use of odor control methods (combustion, counteraction, 


etc.) improves public relations, employee morale, property values. 


JOHN VON BERGEN, Airkem, Inc., New York City* 


pORS and fumes are the natural by- 
() product of many chemical manufac- 
turing processes, 

Up until a few years ago, odors were con- 
sidered something inevitably present around 
many chemical plants. But recently a num- 
ber of methods have been developed for 
controlling or eliminating industrial odors. 

Most odors emanating from chemical] 
plants are not physically dangerous. But 
they have proved to be psychologically 
dangerous. The fact that they do not cause 
organic disease is a difficult point to prove— 
particularly when the surrounding com- 
munity, submerged in a disagreeable odor, 
has been aroused by uninformed rumors 
and misleading information. 


The new methods of odor control have 


*Meet your author on page 326 


A CHEMICAL ENGINEERING REPORT 


accomplished much in a short time for the 
improvement of community relations and 
plant employee morale. These factors, to- 
gether with concern over depressed prop- 
erty values due to odor, and the general 
discomfort of odorous areas, have all com- 
bined in opening the doors to an intelligent 
and logical approach towards this problem. 

Industrial odors are now recognized as a 
very definite part of the over-all air pollu- 
tion picture. Chemical engineers concerned 
with the design, supervision or administra- 
tion of chemical plants should becume 
familiar with the latest methods and tech- 
niques available for controlling industrial 
odors. 

Some odors are conveyed on liquid and 
solid particles, Filters, electrical precipi- 
tators, sonic flocculators, cyclone scrubbers 
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Effective Methods for Controlling Industrial Odors 


© Combustion 

* Absorption 

© Adsorption 

* Odor Masking 

® Odor Counteraction 


Most Common Sources of Odor 


Fertilizer manufacturers 
Fish wastes. 
Spent acids. 


Canners and food producers 
Effiuents and dumps. 


Tanneries 
Effluents and dumps. 


Pharmaceutical plants, breweries 
Fermentation wastes. 


Petroleum refining 
Effluents, waste gases. 


Municipalities 
Dumps, lagoons, settling ponds. 


Chemical manufacturers 
Resins, adhesives, rubber, paints, varnish 
coatings, fats, oils, etc. 


Textile and paper 
Dumps, settling ponds, lagoons. 


are available for removing these 
particles, (See Chem. Eng. Oct. 
1953.) Most occur in the 
gaseous phase and we will restrict 
our discussion to this type of 


pre »blem, 


odors 


First Step: Odor Survey 


A survey of chief public officials 
responsible for the control of air 
pollution in 67 major industrial 
cities was conducted in 1955.’ Tab- 
ulation of answers to the following 
specific questions was made: 


Q. Do you receive many com- 
plaints about odors either separate 
from or accompanying other forms 
of air pollution? 

A. Many complaints were re- 
ported by 78% of the respondents. 
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Trimethylamines. 
Mercaptans, reduced sulfur compounds. 


Products of nitrogen compound decom- 
position. 


Reduced sulfur compounds, caproic acids. 
Amines, reduced sulfur compounds. 
Mercaptans, H.S, ammonia. 


Product of nitrogen compound decom- 
position. 


Phenolics, sulfur compounds, formalde- 


hyde, solvents, 


Urea, starch decomposition products. 


More than half of these judged that 
the number of complaints were in- 
creasing. 

Q. Do you feel there is increasing 
public interest in odor problems in 
your community? 

A. Yes 68% 

No 20% 
No answer 12% 

Q. Would you please indicate the 
sources of odors in your commun- 
ity at this time or in the past? (In 
order of frequency of mention, here 
are the sources of odors. The fig- 
ures refer to the % of question- 
naires in which the source was 
cited.) 

A. Chemicals 

Vehicles 
aint and varnish 
Food processing 


62% 
52% 
49% 
47% 
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Domestic 
(homes, etc.) 

Rendering plants 

Plastics 

Oil refineries 

Coke works 

Rubber 

Steel 

Insulation 

Fish 

Gas works 

Pharmaceutical 

Soap and detergents 17% 

Breweries 15% 

These summaries are significant. 
Our industrial growth has resulted 
in the production of great quan- 
tities of products which were un- 
known at the beginning of the 19th 
century. Our automobiles alone 
pour 7 million tons of exhaust 
gases into the atmosphere daily. 
The chemical industry has experi- 
enced a seven-fold increase in sales 
over the past 30 years, and this 
growth is continuing at a _ phe- 
nomenal rate. 

In spite of many other sources of 
air pollution, the fact remains that 
many individuals continue to blame 
chemicals in general for increased 
air pollution problems, It is inevi- 
table that control agencies will in- 
crease the pressure for odorous air 
pollution abatement as time goes 
on, 

Chemical] engineers stand directly 
in the path of this pressure buildup 
and the chemical industry has many 
serious odor problems for which it 
answers, 


45% 
43% 
33% 
31% 
31 
27% 
25% 
21% 
21% 
19% 
19% 


needs 


Remove Odor at Source? 


It is possible, of course, to con- 
trol odors by eliminating or reduc- 
ing their source. This may involve 
rearranging or subdividing the 
molecules of aldehydes, diamines 
such as putrescine and cadaverine, 
ethylamines, indoles including ska- 
tole, thiomides, hydrogen sulfide, 
ammonium sulfide, organic acids, 
phenols, cresols, isocyanides or car- 
bylamines, ketones, mercaptans, 
mercaptides, methylamines, thio- 
cyanates and many other compounds 
discharged by chemical process in- 
dustries. 

Specific treatments that can be 
applied may fall in the classical 
chemical reactions: neutralization, 
acidification, alkalization, oxida- 
tion, reduction, hydrolysis, poly- 
merization, etc. Improvements in 
process methods, equipment and 
housekeeping can reduce the vol- 
ume of exhausts. 
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If the gaseous wastes of an in- 
dustrial process are known or can 
be predicted with some assurance, 
their possible destruction may be 
ascertained by a study of the liter- 
ature, 

Actually, in most cases, analysis 
of chemical constitution of a com- 
plex odor is a very difficult job. 
Almost as troublesome as composi- 
tion, is the possibility of multiple 
odor sources. Also, a change in 
process is seldom practical or eco- 
nomical. 

To avoid neighborhood complaints 
and generally bad publie relations 
the chemical engineer should ex- 
plore an ounce of prevention. This 
ounce of prevention can take the 
form of a careful study on plant 
odor offense possibilities in the sur- 
rounding neighborhood area. 


How to Appraise Odor 


The atmosphere surrounding a 
plant has great capacity for dis- 
persing odorous effluents. Favorable 
influences are stack height, gas 
velocity and gas temperature. Ad- 
verse influences are aerodynamic, 
terrain and meteorologic. 

Under favorable weather condi- 
tions, odors from a plant will rise 
yvradually as they flow downwind. 
Contaminants will disperse until 
only a negligible concentration pre- 
vails in the atmosphere. Under 
these conditions and conditions of 
actual vertical dispersion, odors do 
not ordinarily become an annoyance 
in the complaining area. 

There are many natural influ- 
ences, however, which arise to dis- 
turb this orderly dispersion. Wind 
flowing past a plant generates tur- 
bulence in the wake of stacks and 
buildings. Turbulent masses of 
odor above and behind the build- 
ings are brought down to the 
ground in a spreading area. This 
is termed downwash, Under these 
circumstances, concentrations of 
odors may be very high in an area 
close to the plant. 

If odor escapes the downwash sit- 
uation at the plant, it may flow 
downwind and come under the ad- 
verse influence of terrain. Hills or 
valleys and bays and pockets may 
et up currents which entrap the 
odors, Thermal influence in the at 
mosphere plays a large part in the 
over-all air movement. Under con- 
ditions of air inversion, large quan- 
tities of odors are brought to the 
ground over a large area and some- 
times held for hours. 
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Behavior pattern, dispersion and 
diffusion of plant odors is impor- 
tant to valid odor survey work. 
Sherlock and Lesher* describe in 
detail conditions of waste gas flow 
with light wind and strong wind 
under neutral or stable atmosphere. 
In addition, they describe the ac- 
tion of the gas plume under condi- 
tions of idealized diffusion, thermal 
looping in an unstable atmosphere, 
gustiness looping, and meandering 
of gas plumes. This work is helpful 
in understanding the basic prob- 
lems of odor dispersion. 


Set Up an Odor Jury 


In appraisal of odor dispersion 
an odor jury is important. Al- 
though the nose is a delicate instru- 
ment, the physiological and psycho- 
logical reactions many times distort 
the perceptive impression, 

Moncrieff* has mentioned these 
basic facts regarding human olfac- 
tions: 

1. All normal people can smell. 

2. People suffering from brain 
lesions, injured olfactory nerves or 
obstructed nasal passages may be 
anosmic (incapable of perceiving 
odors), 

3. Cases of preferential anosmis 
or ability to sense certain smells 
and not others, do occur. 

4. Characteristic of an odor, as 
well as the intensity, may change 
on dilution. 

5. Sense of 
fatigued. 

The problem of measuring psy- 
chological acceptability is a com- 
plicated one. A fair number of 
persons, for long periods of time, 
continuously or continually are be- 
set by odors without the presence 
of the material ordinarily causing 
such odors. Cases of illnegs or irri- 
tation make people perceive or 
imagine odors that do not exist. 

Although it has been stated that 
one of the most dependable methods 
for ascertaining odor appraisals in 
air pollution work is a population 
survey, this does not mean select 
ing a few residents who have made 
complaints in the past. Some resi- 
dents have complained of odors 
three months after a plant has been 
shut down 

In spite of this, all normal people 
can perceive odors, and the most 
important method of gas analysis 
ever employed is the sense of smell. 
Smelling has some limitations, 
mostly quantitative, but has many 
advantages over other means of 


smell is rapidly 
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analyses. Sampling is automatic. 
Analysis is made and the results re- 
ported almost instantly. And the 


apparatus (the nose) is nearly al- 


ways in a position to obtain the 
sample of greatest immediate inter- 
est. No other present method of 
analysis is capable of distinguish- 
ing between, and correctly report- 
ing, so large a variety of chemical 
substances by a single operation. 


Some Principles of Odor 


A great deal of odor exploration 
has been extended to the organic 
series embracing aromatic hydro- 
carbons, alcohols, phenols, ethers, 
organic acids, aldehydes, amines, 
ketones, ketals, halogen compounds, 
nitrogen compounds, sulphur com 
pounds, paraffins, esters, and others. 
Such exploration involves satura- 
tion and unsaturation, open chains, 
closed chains, straight chains and 
branched chains, isomerism, odor 
carriers, and odor extenders. 

The outstanding facts established 
indicate that no single pattern of 
chemical structure serves to main- 
tain even a trend of properties. 
Complexity of odor research, and 
for that reason the value of using 
the experience of the odor chemist, 
is indicated by a very few of the 
hundreds of principles that have 
been advanced by odor researchers, 

The few principles listed below 
are only an indication of the com- 
plex problems involved :' 

¢Compounds of different con- 
stitutions may have similar odors 
(camphor, siliconony! alcohol, du 
rene). 

¢Compounds of very 
constitution may have different 
odors. If, however, the constitu- 
tional differences are slight, odor 
differences are generally corre 
spondingly slight. 

¢ Polymerisation 
destroys odor whether in elements 
(red phosphorus) or in compounds 
(glycols). 

eUnsaturation enhances 
but does not initiate it (paraffins 
are odorous). 

eIn the paraffins, straight and 
have simi 


similar 


reduces 01 


odor 


branched-chain isomers 
lar odors, 

ein a homologous 
odor will rise to # maximum as we 
ascend the series and will then fall 
off owing to decreased volatility. 

¢ Unsaturation often introduces 
an irritant note to the odor particu 
larly if close to a polar group (ali 
phatic aldehydes and acids) 


series th 
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eA tertiary carbon atom will 
frequently induce a camphoraceous 
odor. 

¢Osmophoric influence of the 
phenyl group is strong. It over- 
comes that of alkyl-ether groups 
and also of the amino group. 


Rating Systems Are Helpful 


To obtain valid surveys it is 
important to have at least seven 
persons included in an odor jury. 
Observers are not necessarily re- 
quired to demonstrate unusual 
olfactory acuteness or discrimina- 
tion to qualify for a panel, On 
the other hand, the observers should 
try to be objective in their opin- 
ions, Technically trained laboratory 
personnel are excellent for this 
reason, 

The jury requires a list of de- 
scriptive and easily identifiable 
terms for a uniform description 
of odor. Most lay people attempting 
to describe an odor grope for 
words, as if they were talking a 
foreign language. Odor memories 
are short and are susceptible to 
outside influences. If one has been 
told there is an odor of dead fish 
from a certain plant because of 
failure, every odor from that plant 
could smell like dead fish to the 
untrained observer. 

A definite route for odor observa- 
tions should be established based 
on sources of odor complaints in 
the past, wind directions and topo- 
graphical situations. Each obser- 
ver should be equipped with a re- 
port form on which he can indicate 
wind direction and velocity, loca- 
tion of observation, time, suspected 
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insulated box 
with dampers -~ 


source, technical description, 
strength, and description of odor 
sensation. 

A rather simple scale for odor 
component intensity follows: 

0—no odor, or no odor of the 
designated component. 

1—threshold level of the com- 
ponent. 

2—definite odor of the com- 
ponent. 

38—strong odor of the com- 
ponent. 

4—overpowering odor of the 
component. 

This scale is readily memorized 
and does not require frequent ref- 
erence to a descriptive intensity 
scale. It is also convenient for 
half-scores when the observer is 
in doubt as to intensity level. For 
comparative purposes, most obser- 
vation runs should be at approxi- 
mateiy the same time of the day. 
Usually, the best time for obser- 
vation is in the evening when air 
inversion occurs and most residents 
are at home. The evaluations may 
continue until midnight, and some 
observations should be made in the 
early morning hours. 

Although it is not advisable to 
make surveys of the opinions of 
residents, complaints initiated by 
residents become an important part 
of the survey, assuming the com- 
plaint is valid, All complaints should 
be listed as to date, exact location, 
length of residence, description of 
odors as can be best obtained, the 
number of times the particular odor 
was noticed over a period of time, 
and the time of day the odor was 
noticed, All of this material can be 





MUI 








collected and shown graphically in 
an excellent method by Gruber.‘ 

A careful survey, coupled with a 
report on residential complaints, is 
the basis for determining the most 
practical method of odor abatement. 


Methods of Odor Control 


Methods now commercially avail- 
able for the control of odors from 
exhaust stacks may be divided into 
five general] classifications: combus- 
tion, absorption, adsorption, odor 
masking, and odor counteraction. 

It might be pointed out here that 
the dilution and dispersion tech- 
nique, where odor-containing gases 
are put through a high stack, does 
decrease odor intensity. But this 
alone is not a generally recom- 
mended practice for odor control or 
elimination, It depends too much on 
wind and atmospheric conditions, 
which cannot be controlled or predi- 
cated. 


Combustion Methods 


Fire is one of the oldest known 
methods of odor destruction. It is 
not a method of odor control, how- 
ever, unless it is complete com- 
bustion. Incomplete burning of 
nitrogenous and sulfurous organic 
material with the resultant pungent 
oxides of nitrogen and sulfur is 
not the ideal conclusion to an odor 
destruction process. 

’artial combustion may be worse 
than no combustion—evidenced by 
incinerators or the incomplete com- 
bustion in diesel and internal com- 
bustion engines which yield the irri- 
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tating and sickening aldehydes, 
with formaldehyde as the principal 
ingredient in this group. 

From a theoretical standpoint, if 
complete oxidation of odors in the 
air can be obtained, deodorization 
is obtained because the final prod- 
ucts are odorless (H,O, CO,) or 
have a higher odor threshold than 
the products consumed. For exam- 
ple: 


Bu tanol — Mild oder 


Oe 


Butyraidehyde— Bad odor 
O2 


Butyric acid — Very bad odor 


02 


CO2 +t HoO — Odorless 

Considerable progress has been 
made in an attempt to reach com- 
plete deodorization by use of cata- 
lytic burners, particularly in elimi- 
nating odors from fats, oils and 
fatty acid processes, The only limi- 
tation of a catalytic burner is that 
the combustible substance intro- 
duced into the burner must be in 
the vapor phase or must be vapor- 
izable at a reasonable temperature. 
Noncombustible inorganic solvents 
are not affected by a catalyst and 
should be absent from the air 
stream. 

As to complete oxidation, it must 
yield innocuous products in order to 
serve the purpose of odorous air 
pollution control, In the compounds 
of carbon, hydrogen and oxygen, 
which cover a wide field, this is true. 
In the case of hydrogen sulphide 
or organic compounds’ contain- 
ing sulphur, catalytic combustion 
operating at temperatures below 
675 F. or above 1,250 F. will con- 
vert sulphur to sulphur dioxide 
—less offensive and less dangerous 
than many of the original sub- 
stances as long as the dispersal 
level is well below the maximum 
permissible level in the neighbor- 
hood." 

General rules for organic com- 
pounds containing nitrogen are 
difficult. The effluent may contain 
free nitrogen or its oxides depend- 
ing on the conditions of operation. 
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Reduction of nitrogen oxides will, 
of course, release free nitrogen. 


Catalysts Lower Temperature 


Use of catalysts to aid combus- 
tion is illustrated by the design of 
platinum alloy activated alumina 
coating on porcelain rods or plati- 
num alloy coating on nichrome wire. 

Odorous air, passed through a 
catalytic device, may be oxidized at 
temperatures 500-800 F. lower than 
required by uncatalyzed incinera- 
tion. A major contribution offered 
by catalytic combustion is the con- 
siderable lowering of the firing 
temperature, with resultant saving 
of energy for heating air, and cap- 
ital equipment costs for heating ca- 
pacity. 

Some combustion processes may 
operate without an outside energy 
source, except for that required to 
reach the firing temperature. Or 
with smaller fuel requirements, 
where such operation would nor- 
mally have been economically un- 
feasible in uncatalyzed incinera- 
tion (Fig. 1). 

Temperature for effective com- 
bustive deodorization depends to a 
great degree on the chemical na- 
ture of the vapor to be oxidized and 
on concentration in the inlet stream. 
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Self-sustaining catalytic combus- 
tion is attainable normally in con- 
centration ranges of 15-20% of the 
lower explosive limit, When the con- 
centration falls below 5% of the 
lower explosive limit, operation of 
catalytic combustion becomes more 
costly because of the decreased heat 
content and increased firing tem- 
perature (see table p. 244). 

In order to achieve maximum 
benefits, engineering design under 
the guidance of catalytic reaction 
experts, is very important in the 
application of catalytic processes. 
Each process must be studied in re- 
lation to stream temperature; vari- 
ability of the concentration of oxi- 
dizables; volume and space rate of 
the stream through the catalyst; 
oxygen content of the stream; at- 
trition and the effects of the load- 
ing of the catalyst with inorganic 
matter. 

As with any other process used 
in air pollution control, there are 
cost considerations which must be 
weighed against benefits achieved. 

The most readily accepted cata- 
lytic processes are those which yield 
usable heat with the possibility of 
writing off the investment with 
heat savings. Heat transfer may be 
used to bring the stream of waste 


me, 


™~ 
y, 


CATALYTIC burners (nat. gas) eliminate odor at Reichhold. (Pig. 2, Cat. Com.) 
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effluents to a satisfactory firing 
temperature level, After once start- 
ing the catalytic process, product 
heat can be recirculated or used to 
heat the incoming stream, Where 
fuel must be used to heat a stream 
to a level necessary for sustaining 
the catalytic reaction, limiting cost 
becomes the cost of heating the en- 
tering stream less the value of heat 
leaving the catalytic process. 

Variability and concentration of 
oxidizable material must be con- 
trolled in the catalytic process. 
Since the process depends on con- 
centration level, upper and lower 
limits must be accommodated. 

A concentration too low requires 
that the stream be preheated; a 
high concentration requires dilu- 
tion, Where the limiting concentra- 
tions are of brief (a few minutes) 
duration, the heat retaining ca- 
pacity of the porcelain supported 
catalyst automatically adjusts to 
accommodate the variation. Oxygen 
content of the stream need only be 
sufficiently in excess-of the stoichi- 
ometric requirements to assure ade- 
quate distribution of oxygen to the 
catalyst, 


Prolong Catalyst Life 


Particulates of inorganic mate- 
rials may not be a problem when 
velocities low. Where the in- 
organic particulates have an abra- 
sive or attrition effect upon the 
catalyst, the catalyst life is short- 
ened, Where the inorganic particu- 
lates fuse readily or are in ex- 
tremely high quantity, then the 
catalyst might become heavily 
loaded with this material and the 


are 


catalyst life consequently shortened, 

Loss of catalyst activity, which 
determines catalyst life and hence 
equipment maintenance cost, is re- 
lated to three major factors: 

¢Presence of catalyst poisons 
(such as metallic or organometallic 
vapors) in the odorous air. 

¢QObstruction of the catalyst 
surface either by deposit of car- 
bonaceous material by incomplete 
combustion of some contaminant 
or by mechanical adherence of par- 
ticulate material. 

¢ Mechanical loss of the cata- 
lyst by abrasion. 

Specific catalytic 
vapors of pure metal, such as 
mercury, arsenic, zinc, lead, ete. 
These quickly stop catalytic action 
by permanently depositing on the 
active catalyst. Occurrence of high 
concentration of these substances 
is relatively rare in air pollution 
control problems. 

For air free from particles and 
metal containing vapors, a_ long 
catalyst life may be realized. Some 
installations are reported to have 
given over 23,000 hr. of service 
without catalyst regeneration.” 


poisons are 


Recovery of Heat Values 


A pilot run, before installing 
full-scale equipment should be 
made, unless it can be definitely as- 
certained by other means that seri- 
ous attrition or replacement factors 
are not involved. 

As shown in the table, cleanup of 
low concentrations of combustibles 
will require additional energy. In 
terms of heat, energy recovery will 
be negligible considering the cost. 


Heat Content of Major Oxidizable Pollutants in Air 


Basis 


Pollens, bacteria, dust, 
fibers, smokes 
200 mg. /cu. meter 


Carbon monoxide 
1,000 ppm. 
3.15 vol %, VY LPL’ 


Hexane (normal) 
100 ppm. 
0 315 vol. %, Y% LPL’ 
0.63 vol. %, V2 LPL’ 


Hydrogen sulfide 

1,000 ppm. 

1.08 vol, %, Va LPL” 596 Btu 
a. 100% catalytic reaction (no heat loss). 
b. Lower flammability limit 
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8,000 Btu. 


321 8 Btu /cu. ft 
321.8 Btu. 


4,412 Btu., 
4,412 Btu. / 
4,412 Btu., 


596 Btu. / 


Heat Content of Air 
Mixture, Btu./cu. ft. 


Temp. 
Rise, F.¢ 


dry Ib, 0 099 5.5 


18 
565 


0 322 
10.16 


cu. ft. 


0.441 
13.90 
27.80 


. ft, 
. ft. 
. ft. 


. ft 0.596 
ft. 6.44 


Benefits and advantages will de- 
pend on better public relations and 
the avoidance of nuisance com- 
plaints in the surrounding resi- 
dential area. Since air dilution of 
stack exhausts has long been used 
to avoid neighborhood complaints, 
it is possible that reconsideration 
and redesign of ventilation equip- 
ment to include employment of 
catalytic oxidation rather than air 
dilution can result in: 

Savings in heating fuel and 
air conditioning costs. 

eA supply of heat from the 
catalytic oxidation, which can fur- 
ther reduce heating costs in addi- 
tion to the primary objective of the 
elimination of odorous organic air 
pollutants. 

A great deal of heat value can 
be recovered for high concentra- 
tions of combustibles which are 
safely below the lower flammability 
limits. 


Steps to Follow in Combustion 


An approach to removal of odors 
by catalytic combustion would in- 
volve the following steps: 

eAn analysis of stack gases 
and other exhausts to determine 
characteristics and quantity of 
odorous elements. 

¢ A determination of those ele- 
ments oxidizable in air and the heat 
content per cu. ft., based on con- 
centration, 

¢Estimates from a competent 
manufacturer of catalytic burners 
on the cost of installation, life ex- 
pectancy of the unit, maintenance 
and efficiency in heat recovery and 
exchange. 

¢Preparation of cost analysis 
on the basis of calculated costs of 
operation, including investment vs. 
usable energy returns. Comparison 
of this method with the appraisal 
costs of other methods of odor re- 
moval, taking into consideration 
advantages and disadvantages of 
each method of operation which 
might affect your situation. 

elf the catalytic combustion 
method appears to be the best solu- 
tion, arrange for pilot-plant instal- 
lation and ascertain the reliability 
of all estimates involved, in addi- 
tion to observing the pilot burner 


exhaust for odorous content. 


Absorption Methods 


Where odorous vapors are soluble 
or emulsifiable in a liquid, with or 
without chemical reaction, absorp- 
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Odor Control by Absorption —Typical Scrubbers 


tion methods may be suitable for 
odor control. 

Absorption is a word not with- 
out its confusing implications. It 
applies to a more or less uniform 
penetration of the absorbent by gas 
molecules and is not a concept re- 
stricted to liquid absorbents. In 
this discussion however, we will 
limit the discussion of absorption 
to the conventional process using 
liquid absorbents. 

The fundamental forces of inter- 
phase diffusion that govern the ab- 
sorption process are fairly well 
known. Equilibrium data, deter- 
mination of number of stages, di- 
ameter, limiting velocity, are all 
covered in standard texts such as 
Perry, Sherwood, Brown or Badger 
and McCabe. 

On the other hand specific, exact 
knowledge in the field is not com- 
prehensive. One of the most 
troublesome applications is the re- 
moval of extremely small quantities 
of air contaminants that create 
odor nuisance. According to one 
concept, if a gas is highly soluble 
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Hot, dirty gas 




















Warm water 


in liquid, then its diffusion in the 
liquid from the surface is relatively 
easy. This would indicate that re- 
sistance to absorption may be mini- 
mized by spraying the liquid 
through the gas, causing good tur- 
bulence on the gaseous side of the 
interface (around the outside of the 
droplets). For example, ammonia, 
highly soluble in water, is readily 
absorbed by spraying water 
through a chamber containing am- 
monia gas. 

On the other hand for relatively 
insoluble gases (many odorous or- 
ganic compounds if water is a sol- 
vent) the reverse would be true. 
Resistance of the liquid film at the 
interface between liquid and gas 
controls rate of absorption. To 
minimize resistance, it is usually 
recommended that the gas be bub- 
bled through the liquid to obtain 
good turbulence in the liquid phase 
and facilitate gas absorption. For 
this reason spray washers or 
scrubbers have considerable diffi- 
culty in absorbing low concentra- 
tions of some gases." 


Woter 


Woter for 
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Cold, clean, dry gas 


eliminator 


7<— Water or caustic solution 


leiteten 


2s anes 





Impingement 
boffie piote 


humidification 


Peabody 


Commercially Available Equipment 


Hundreds of methods have been 
devised to maintain air-liquid dis 
persal contact. 

Increase in contact time or in the 
number of separate times the air 
encounters the spray zone greatly 
assists the absorption of vapor but 
performs an operation of diminish- 
ing utility. Methods used vary 
from the simple vertical spray 
towers in single or multiple stages; 
the cascade vertical tower; towers 
packed with partition rings, 
Raschig rings, spiral rings, Berl 
saddles, hollow balls, helical pack 
ers, hexahelix blocks, double spiral 
cyclohelix blocks, prismic packings; 
centrifugal or cyclone scrubbers; 
bubble and trays, ete. An 
efficient scrubber (Fig. 3) uses a 
perforated sheet designed with a 
layer of impingement baffles above 
the sheet. Gas stream enters the 
liquid phase through the sheet and 
impinges against the baffle. 

Height of an absorption tower 
increases its efficiency, while cross- 
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Liquids Other Than Water 


In all types of air washers it is 
possible to modify the solvent. 
Neutralization of acidic odorents 
with sodium carbonate, dimethyl- 
amine, ethanolamines or oxidation 
with permanganate, chlorine, chlo- 
rine dioxide, ozone, is often effec- 
tive. 

However, liquid other than water 
may require expensive corrosion- 
resistant materials and _ possibly 
neutralization or stabilization of 
the waste water betore discharged 
to the sewer. Discharge to a sew- 
age system may answer the need 
for further treatment once the of- 
fensive odors have been collected 
and condensed in the wash water. 

On the other hand the possibility 
that dissolved gases may later 
escape into the air and create an 
odor nuisance at open manholes or 
at the sewage plant itself should 
not be overlooked. Care must be 
taken that waste scrubbing solu- 
tions do not meet other solutions 
which will react and release the 
odor creating compounds to the at- 
mosphere. 

Also, remember when physical 
solution, without chemical reaction 
is involved in absorption methods, 
partial pressure of the odorous gas 
in equilibrium with the solution of 
such gas is a limiting factor. For 
all practical purposes deodorization 
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by physical absorption is never a 
process which removes all odors.° 

In most cases use of washing 
equipment is suitable for the re- 
moval of particulate material (al- 
though not as effective as electro- 
static precipitators). 


Steps to Follow in Absorption 


Chemical engineers should take 
the following steps in considering 
washing, condensing, or scrubbing 
methods. 

¢ Devise a laboratory scrubher 
and analyze the chemicals dis- 
charged into the waste water. Cal- 
culate the total chemical sewage 
effluent from any plant operation, 
including the exhaust stack wash 
per day or month. 

¢Prepare samples of the 
chemical sewage discharge and take 
them to the local sewage plant op- 
erator or state stream pollution offi- 
cials if the discharge is into a river 
or stream. If the discharge is ac- 
ceptable to local or state officials, 
get assurance (in writing if pos- 
sible) that the discharge can be 
made during the reasonable life- 
time of the proposed equipment. 
Many equipment manufacturers 
will supply pilot or laboratory 
equipment which duplicate the es- 
sentials of their designed equip- 
ment. Run a careful check on costs 
of operation, corrosion conditions, 
auxiliary pumping equipment, air 
handling capacity and _ required 
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auxiliary equipment for supplying 
exhaust movement. 

¢The odor evaluation of a 
washed exhaust is difficult to ap- 
praise in a laboratory or plant area 
due to the presence of plant odors. 
For this reason final tests should 
be made in an odor-free room and 
by odor observers not conditioned 
to normal plant odors. 

¢If satisfactory results are ob- 
tained, compare an investment and 
operating appraisal with other 
methods of odor removal. 


Adsorption Methods 


Adsorption is the phenomena of 
surface attractions universal with 
all subtances. In theory it is agreed 
that adsorbed molecules do not 
venetrate the atomic or molecular 

onstruction of the adsorbent. 

In adsorption there is interaction 
yetween the solid and gas. The 
bond may be broken by moderate 
elevation of temperature to drive 
off the chemically unaltered absorb- 
ate. This is physical adsorption 
rather than chemical adsorption 
(this discussion does not include 
capillary attraction). 

Control of atmospheric odors by 
adsorption methods is for all prac- 
tical purposes limited to the use of 
activated carbon as adsorbent. 
Metallic oxide, siliceous and active 
earth type adsorbents are electric- 
ally polar and have strong attrac- 
tion for water, which is highly 
polar. Polar adsorbents retain wa- 
ter in preference to most other va- 
pors and therefore are incapable of 
adsorbing non-polar or weekly polar 
gases (most organic vapors) selec- 
tivity from a moist atmosphere. 

Activated carbon is electrically 
non-polar and consequently capable 
of preferential adsorption of or- 
ganic material. Previously adsorbed 
moisture will be displaced from the 
carbon surface as organic acids and 
vapors are adsorbed.* 

An advantage of using activated 
carbon is it adsorbs all types of 
odors under almost any condition. 
It can be used without making a 
careful analysis of odor content. 
Properties of gases and vapors and 
their retentivity by activated car- 
bon are available.’ i 

Equipment selection generally 
depends on requirements for total 
capacity, allowable pressure drop 
and space requirements. Over-all ad- 
sorption efficiency of activated car- 
bon is practically 100% for vapors 
having a high retentivity value and 
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remains so until the amount of ma- 
terial adsorbed is about two-thirds 
of the retentivity figure independ- 
ent of moisture. Care must be used 
in replacing the activated carbon 
filters prior to the saturation point. 
Once carbon is saturated, odor will 
continue to carry through the 
filters. 


Service Life of Adsorbents 


Service life of an adsorption sys- 
tem, using activated carbon, for 
purposes ot replacement may be 
computed from the following form- 
ula (Fig. 4): 


Time of service life (hr.) = 
6.43(10)*SW 
eQr M Cv 


Where S ultimate proportion- 
ate saturation of carbon or frac- 
tional retentivity; W weight of 
carbon (lb.); e fractional ad- 
sorption efficiency; Qr cfm. of 
air processed by adsorption equip- 
ment; M = average molecular 
weight of contamination; Cv = 
ppm. of contaminants. 

The following are the properties 
of some atmospheric contaminants: 


Odor 
Threshold 
Cone., Ppm. 


Mol. Retentivity 
Wet., M ~ 
Acrolein 56 0.15 1.8 
(heated fats) 
Hexane 86 0.16 Almost 
odorless 
0.28 
0.00062 


Phenol 0 
Valeric acid 0.36 
(body odor) 


With heavier molecular weights, 
when concentration exceeds about 
2 to 5 ppm. of air stream, service 
life of activated carbon is greatly 
diminished. This calls for frequent 
reactivations and correspondingly 
high operating cost. 


Equipment Used With Carbon 


One satisfactory arrangement 
for activated carbon is in small 
cylindrical canisters where 6-14 
mesh carbon is held between con- 
centric perforated cylinders. Each 
canister holds 4-14 lb. of carbon and 
éach can handle 25-35 cfm. of air. 
A number of canisters are placed in 
a manifold. For large air flows, 
carbon is held in thin beds between 
screens or perforated sheets of 
metal. Air must be reasonably free 
of solid and liquid particles. 
Carbon canisters have proved 
successful in preventing the escape 
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of a tenacious garlic-sulfide stench 
in a pharmaceutical plant. Installa- 
lation consists of 503 canisters each 
with 1.5 lb. carbon, handling 12,000 
cfm. Carbon is reactivated every 
six months. 

It has been observed by Turk’ 
that the upper practical range for 
activated carbon application (2 to 
5 ppm.) is far below the lower 
practical range for catalytic com- 
bustion (1,000-1,500 ppm.) and 
that this void has not been stressed 
in current literature. 

A great number of industrial 
plant stack exhausts emit odors in 
quantities between these two 
ranges. In this area consideration 
should be given to odor masking 
and odor counteraction. 


Odor Masking Methods 


Odor masking is the process of 
eliminating the perception of one 
odor or a group of odors by super- 
imposing another odor or a group 
of odors to create a new odor sen- 
sation, preferably pleasant. 

Odor control chemicals used for 
masking purposes are those aroma- 
tic chemicals and their byproducts 
which are derived chiefly from syn- 
thetic aromatic chemical manufac- 
ture. A masking agent does not 
alter the composition of pre-exist- 
ing odor. When superimposed it is 
selected by the nasal perception ap- 
paratus as long as there is sufficient 
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presence of the masking odor in 
the air stream. 

Organic odor control chemicals 
are numerous. Each type differs, 
since some may be malodorous and 
others sweet or sour, fresh or 
musty. Examples are vanillin, 
methyl ionones, eugenols, benzyl! 
acetate, phenylethy! alcohol, helio- 
trypin. Only by selected manufac- 
ture and measurement is it possi- 
ble to obtain an odor control 
chemical suited to a_ particular 
masking or odorization problem. 

Many odor nuisances fall into 
similar patterns for similar opera- 
tions in the same industry; odors 
from a sulphate pulp mill, from 
rayon processing, asphalt blowing 
and many of the chemical proc- 
esses, In many cases, where the 
basic character of the operation is 
known, a sample of the odor efflu 
ent is not necessary to establish a 
suitable odor masking or modifica 
tion compound. 

In spite of the fact that all nor- 
mal people can perceive odors and 
many people find some odors agree- 
able, odor masking (and in its 
turn, odor counteraction) is not a 
field for amateur experimentation. 

People suffering from brain 
lesions, injured olfactory nerves or 
obstructed nasal passages may be 
anosmic. Substances of different 
chemical constitution may have 
similar odors. Quality, as well as 
the strength of the odor, may 
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change on dilution. The sense of 
smell is rapidly fatigued. Fatigue 
for one odor will not affect the per- 
ception of other dissimilar odors 
but may interfere with the percep- 
tion of similar odors 

Formulation of a preferred odor 
control medium yvreat 
deal of delicate osmic analysis and 
technical know-how. Completed 
formulation must include, in addi- 
tion to maximum odor strength and 
optimum odor quality, special prop- 
erties of chemical stability, lasting 
power and physical form. 


requires i 


Ilow to Apply Compounds 


In comparison with the labora- 
tory experience required to formu- 
late odor masking compounds, ap- 
plication is relatively simple and 
does not require excessive capital 
investment 

lor certain 
digester operation in the kraft sul 
or cooking meat 
rendering 
compounds 


processes, such as 


’ 


phate process, 
craps and bones in 
plants, odor masking 
are added directly to the cook. This 
method of treatment requires no 
investment in mechanical equip- 
ment, although the trend is toward 
adding the masking compounds 
automatically with proportioning 
pumps. Concentrations may range 
from 10 to 50 ppm. based on the 
weight of the process charge under 
treatment. 

Odor masks may also be applied 
by air or pressure atomization 
(through properly designed spray 
nozzles) of a dilute dispersion of 
the material into the stack from 
which malodors are normally dis- 
charged (Fig. 5). If the odor 
masking agent is water soluble it 
can be diluted with water to most 
practical dilutions, usually 1 to 5%. 
Injection is usually at a point well 
below the top of the stack to assure 
good mixing with the effluent 
vapors, 

An oil-base masking agent may 
be sprinkled along the shoreline of 
a lagoon or poured on the liquid 
surface of the fagoon where it will 
spread most readily. Normal 
evaporation under the heat of the 
sun vaporizers the mask continu- 
ously along the entire area. 


Pros and Cons of Masking 


Masking compounds should never 
be used to mask or cover up a toxic 
concentration of gas. Many odor- 
ous compounds such as hydrogen 
sulphide are highly toxic and non- 
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recognition of the odor in sufficient 
concentration may be fatal. 
Advantages of the use of mask- 
ing agents are minimum or no 
capital investment required for 
equipment; ease of application; 
relatively low in comparison 
with equipment; im 
mediate for known 


cost 
mechanical 
availability 
odor nuisances. 

Iixtreme must be used in 
handling. Spillage or contact on 
hands or clothing may create ob- 
jectionable concentrations. 
ven pleasant odors may be objec- 
tionable in high concentrations. For 
this reason application of odor 
masking compounds must not be so 
great in quantity that the resultant 
combination may itself be objec- 
tionable. 

Odorimetric methods for deter- 
mination of odor strength of odor- 
ous chemicals have been described 
and the expressions of Scent Unit, 
Scent Value, Cent-Seent Value es- 
tablished. A method for determin- 
ing masking strength is explained 
by Tremain.” 


care 


odor 


Control Via Odor Masking 


In preparation for odor masking 
control take these basic steps: 
¢ Make an analysis of the toxic 
materials or lack of toxic materials 
in ppm. and total cfm. from stack 
exhausts. Check with the local 
public health officials or air pollu- 
tion officers to determine whether 
dispersal of these materials is well 
below the minimum permissible 
level in the surrounding area. 
¢Do not attempt to formulate 
masking compounds unless you 
have had considerable and lengthy 
experience in odor chemistry. 
¢ Establish quantities of ma- 
terial used in process, particularly 
the odorous materials, and tem- 
peratures of process and stack efflu- 
ent, Call in a competent manufac- 
turer of masking compounds and 
disclose as much information re- 
garding the process as is permis- 
Have him observe the mal 
odors from the stack exhaust and 
in the surrounding area. 
elf the masking compound is 
to be used as an additive, establish 
in the laboratory that the addition 
has no effect on the process. If the 
masking compound is to be applied 
to the stack exhaust, it is advisable 
to perform a laboratory or pilot- 
plant experiment with the product 
to establish ratios which will not 
result in an intense effluent. Deter- 


sible. 


mine that an offensive conclusion 
might not result in the final com 
bination as a consequence of odor 
incompatibility. 

¢eInstall equipment as _ pre- 
scribed by the masking compound 
manufacturer. This is ordinarily a 
simple installation that can be 
made by plant personnel and usu- 
ally involves only a source of air 
and a calibrated spray nozzle. 

eBy means of an odor jury 
make area surveys over a period of 
several days. Take into considera- 
tion known factors regarding air 
inversions, topography and wind 
movements. Care should be used in 
building up to the required con- 
centration, since an excess may re- 
sult in complaints in the surround- 
ing area regarding new odors. 


Odor Counteraction Methods 


Zwaademaker was probably the 
first odor researcher to study the 
counteracting effect of two dis- 
similar odors.” 

The principle of odor counterac- 
tion is separate and distinct from 
the psychological effect of odor 
masking. In odor masking strong 
odors tend to mask weaker ones. 
If the two odors are of about equal 
strength a blend of the two is ob- 
served and both can be identified. 
If one is considerably stronger 
than the other, it alone as a rule, 
is perceived. 

In odor counteraction certain 
pairs of odors in appropriate rela- 
tive concentrations are antagonis- 
tic. When the two are sniffed to- 
gether both odors are diminished. 
Various pairs of counteracting 
odorous substances were recorded 
by Zwaademaker in 1895. He used 
a device to individually introduce 
into either nostril odorous sub- 
stances in a ratio of quantities re- 
quired for counteraction. ~at 

Many other workers, ‘including 
Moncrieff and Bachman, have made 
similar studies in which it was pos- 
sible to compensate the olfactory 
effects of various chemicals to a 
point of total odor disappearance 
or significantly close to the point of 
total odor disappearance. It is a 
known fact that in the group ben- 
zene, toluene, xylene, pseudocumene 
and durene, combinations in the 
correct proportions from this group 
can be produced which are almost 
odorless, Many materials are thus 
available for odor counteraction, in- 
cluding the essential oils. 
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Odor counteraction, as developed 
to date, is based on significant work 
done by early experimenters. De- 
velopment of odor counteractants 
is a pure matter of Edisonian re- 
search and many years have been 
spent in this delicate work by com- 
petent odor researchers. 


Impetus Comes From Air Conditioning 


Odor counteraction was first ap- 
plied in the air conditioning indus- 
try. Household products such as 
oil cleth and rubber, polishes, wax, 
paints, inks and insecticides are 
all antisocial from an _ odorous 
standpoint. 

The air conditioning industry, 
in a combined attempt to improve 
atmospheric control, was faced with 
a serious problem. Attempts to 
dominate these odors by the use of 
sassafras, wintergreen, citronella, 
pine, lavender and other compounds 
were not satisfactory, Commercial 
use of odor counteraction thus de- 
veloped in this field. air 
freshness was desired, instead of 
recognizable specific odor types, 
odor counteraction with a sense of 
fresh air was developed by intro- 
ducing traces of the chemicals 
found in outdoor plant-life areas 
(chlorophyll). This work was ex- 
tended to the industrial odor con- 
trol field. 

Although an industrial 
may be simple, industrial 
coming from the process may be a 
complex group of odors. It is un- 
usual to obtain a specific odor from 
an industrial process stack. Even 
when this is the case the odor may 
combine with transient odors in 
the surrounding atmosphere. For 
this reason industrial odor counter- 
actant formulations, although de- 
signed for specific odor descrip- 
tions, may contain complex groups 
of odor counteractants 

There is no chemical 
known for the determination of the 
effectiveness of odor 
tants. Effectiveness can be 
mined by actual odor perception. In 
the last analysis this is the criteria 
for the effectiveness of any odor 
abatement method. 


Since 


process 


odors 


method 


counterac 
deter 


How Does Counteraction Work? 


Odor counteraction deals with 
molecules of odor. For practical 
purposes an odor is always a gas 
molecularly dispersed in air in suffi- 
cient concentration to be above the 
threshold level of perception. For 
this reason odor counteractants are 
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most effective when vaporized and 
combined with the air stream by 
molecular dispersion. 

Stream exhaust can be held to 
the ground by air inversion, verti- 
cally dispersed, or horizontally dis 
persed, But the odor counteractant 
is carried with a malodor and is 
noticeably effective until the odor 
is dispersed beyond the range of 
perceptibility. 


Applying Counteraction Compounds 


Odor counteraction is partie 
ularly effective against multiple 
odor sources. There may be 
ally hundreds of sources of odors 
within a plant proper: main stack, 
ventilation of process areas, vents 
from storage tanks and chests, spil 
lage areas, wet walls, stock piles, 
all contribute to the total industrial 
odor load. 

Odors from this source expand 
by molecular dispersion in a rough 
range from 5 to 1 until the odor- 
ous pool is taken over by general 
air movement. Further dispersal, 
mixing and dilution, takes place 
during the variable air movements 
until the characteristic odor of the 
plant is perceived in the complain 


liter 


ing area. 
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counteractants are vapor 
atomizing the counterac- 
tant into the air movement or 
stream by means of a calibrated 
atomizing nozzle. These vaporizing 
points are usually located in or near 
the stack exhausts but may also be 
located at the plant roof top and in 
the vicinity of most odorous efflu 
ents (Fig. 6). This provides ver- 
tical coverage from the bottom to 
the top of the odorous pool leaving 
the plant. 

Counteractants mix with the 
air stream by molecular 
dispersion and air movements and 
are designed to follow the physical 
behavior pattern of the odorous ele- 
ments odorous elements 
disperse beyond the limits of per 
eptibility rapidly, others are tena 
cious and do not disperse horizont 
ally or vertically as quickly thu 
creating special control problems 

Odorous discharge from kraft 
sulphate pulp mills, probably due to 
some microscopic particulate for 
mation, continue to travel and 
vaporize for miles. Specific odor 
counteractants have been designed 
to follow these physical dispersal 
patterns 

Vaporization of a 


odorous 


Some 


odot 


liquid 
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counteractant is accomplished by 
clean compressed air (approxi- 
mately 2 cfm. per gun). The liquid 
odor counteractant is stored in a 
pressure drum at a convenient loca- 
tion and fed through small connect- 
ing lines to the vaporizing nozzles 
by air pressure. 

Operation is automatic and once 
the installation is set up and bal- 
anced requires little maintenance 
except for weekly filling of the 
pressure containers. Odorous 
sources vaporizing at a continuous 
rate are treated continuously. The 
intermittent operation of relief 
valves may be treated during the 
blow off by automatic valves which 
operate according to the time of 
blow off. Equipment is easy to in- 
stall and no alterations are required 
to process equipment. No down 
time is required for installation. 


Counteraction: No Cure-All 


Since there is no chemical effect 
on the odorous effluent, odor 
counteractants should not be used 
in combination with highly toxic 
materials unless the dispersal rate 
is well below the maximum permis- 
sible level. General method of appli- 
cation has the important practical 
advantages of very little initial 
equipment costs, negligible space 
requirements, and greater freedom 
from the necessity of confining the 
atmosphere into a close space for 
treatment. 

There is no universal odor 
counteractant. Odor counteraction 
formulas are designed for specific 
groups of odors, Odor counterac- 
tion installations should be made 
by a specialist who can discrimi- 
nate between odors and estimate 
the intensity of concentrations in- 
volved in the problem. 

Although it is rather easy for the 
trained odor expert to identify 
characteristic odors, it is necessary 
in some cases to decrease or in- 
crease an odor by 20 to 50% before 
the nose can consistently detect the 
difference. For this reason it is 
usual in application to operate for 
20 or 80 days with an odor counter- 
actant to determine minimum 
amount necessary to take care of 
all variations of odor level and to 
establish an exact cost of opera- 
tion. 

The more intense a specific mal- 
odor may be, the more odor coun- 
teractant is required for effective 
operation, Any odor counteractant 


used in industrial work areas or 


250 


industrial stacks for the control of 
atmospheric odor pollution should 
be nontoxic, nonallergenic, non- 
flammable, noncorrosive, chemically 
inactive, economically feasible and 
should be effective in the labora- 
tory and in the field. 

Odor counteractants cannot be 
used for the control of particulate 
material. In extreme examples, 
where the air-borne waste of an 
industrial process may contain 
dust, fume, condensable vapors and 
uncondensable gases, entrained ma- 
terial should be scrubbed to remove 
dust and soluble or condensable 
vapors; then passed through an 
electrostatic precipitator to cap- 
ture fume and mist particles too 
small to be retained in the con- 
denser or scrubber; and _ finally 
treated by odor counteractants to 
reduce the highly offensive char- 
acter of insoluble noncondensable 
molecules, 


Applying Odor Counteraction 


Procedure for getting the best 
results with odor counteraction is 
as follows: 

«Determine whether present 
stack effluent is well within the 
local health or air pollution control 
requirements for emission of par- 
ticulate material and toxic gases. 
Determine cfm. of all stack exhaust 
gases. Approximate intensity of 
odorous effluent on a percentage 
scale for each source. Examine the 
plant for odorous ventilating areas, 
wet walls, work areas, and stock- 
piles. 

eArrange for an odor ap- 
praisal survey to be made by an 
odor counteraction specialist. If 
the odorous effluent can be reason- 
ably handled, a cost estimate may 
be in order. Although separate 
plant processes may be nearly 
identical, area difference, topo- 
graphy and temperament of the 
complaining area might require 
treatments which differ in cost. In 
either case cost of installation is 
negligible. A full plant run may be 
made for a period of 30 days with- 
out great expense. 

¢ Arrange for an appropriation 
for a 30-day trial which will demon- 
strate effectiveness of the odor 
counteractant application and will 
also determine cost of operation on 
a continuing basis. 

eDuring the 30-day trial 
period arrange for a competent 
jury to evaluate results over the 
entire area. 


Summary of Odor Problem 


Air pollution problems are given 
more attention in the public press 
every day. All of the control 
methods discussed here for odor 
have proved successful in the field. 
But each problem is specific and un- 
usual. It is difficult, therefore, to 
make general cost comparisons be- 
tween the methods. Each, taking 
advantages and disadvantages into 
account, should be considered for 
any problem. 

The Air Pollution Control Assn. 
with headquarters in Pittsburgh, 
?a., has taken a leading part in 
the battle for clean air. The as- 
sociation is made up of control 
officials, governmental agents, in- 
dustrial groups, research groups, 
educational groups, and others in- 
cluding many international repre- 
sentatives. Its major purpose is to 
accumulate and disseminate infor- 
mation regarding air pollution 
control. Through its association 
meetings, held throughout the 
country, valuable information re- 
garding the realistic approach to 
the air pollution problem is dissem- 
inated and discussed. The APCA 
also distributes a monthly abstract 
of current literature and a journal 
of proceedings. 
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URING the last two decades the 

literature on applied reaction 
kinetics has grown tremendously. 
Chemical kinetics originally used 
by physical chemists has been ex- 
panded and claimed by chemical en- 
gineers as a full-fledged scientific 
tool in process development, reactor 
design and interpretation of exist- 
ing process data. 

At the start, the kinetics of batch 
reactions was the only portion of 
the field investigated and evaluated. 
In a pioneering paper on short- 
circuiting in continuous reactors 
however, MacMullin and Weber’ 
showed the effects of backmixing 
for different orders of homogene- 
ous reactions. 

Demonstration of the profound 
effect that backmixing has on first- 
and second-order irreversible, 
homogeneous reactions at constant 
volume is shown in Fig. 1. Ratio 
of time in a 100% backmixed or 
stirred-flow, overflow reactor to 
that in a batch or plug-flow, longi- 
tudinal reactor is plotted against 
the fraction of limiting reagent 
converted, 
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It can be seen, that for a second- 
reaction at a mole ratio of 
one, the backmix time to attain 
90% conversion is ten times the 
batch time; at 99% conversion the 
ratio of times is 100. Even the 
first-order reaction, which least 
shows the effect of backmixing, re- 
quires a backmix time 23 times as 
long as the batch time at 99% 
conversion, 

In addition to MacMullin and 
Weber, several other investigators 
have called attention to the impor- 
tance of backmixing in reaction 
kinetics. Eldredge and Piret’ have 
presented theoretical equations for 
reversible and irreversible reac- 
tions in a series of stirred tanks 
and have shown supporting data 
for first-order reactions. Corrigan 
and Young” have the most complete 
coverage of the theoretical kinetic 
expressions used in backmixing. 
They also present useful problems 
illustrating the design of 100% 
backmix versus longitudinal re- 
actors. 

A great majority of commercial 
reactors are neither true longi- 
tudinal, plug-flow reactors nor 
100% backmixed, stirred tanks; 
the actual degree of mixing lies be- 


order 


tween these extremes. There are no 
theoretical relationships for the ef- 
fects of such random, partial mix- 
ing on chemical rate processes, but 
Sherwood’ and Young’ e¢all atten- 
tion to such and propose 
approaches to their evaluation, 
Along with the articles on the 
effects of backmixing, several 
others have been published to aid 
in designing reactor systems, Cad- 
dell and Hurt’ have presented a 
chart useful in designing batch or 
longitudinal reactors. Jenney’ has 
enlarged on this method to include 
design of reactor systems contain- 
ing stirred tanks in series. El- 
dredge and Piret, in their earlier 
mentioned work, presented a short- 
for design of longi- 
series stirred reactor 


Cases 


cut method 
tudinal and 
systems. 

Although these papers. aid 
greatly in design of reactors, little 
is available in the way of aids in 
calculating experimental kinetic 
data and in interpreting the kinetic 
data obtained from commercial re- 
actors. Nord” * has published nomo- 
graphs for second-order reactions 
but these cover only the case of 
batch reactions. 

This article shows nomographic 
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olutions of all pertinent equations 
for first- and second-order, irre- 
versible, homogeneous reactions at 
volume. Included are 
batch or longitudinal and 100% 
backmix cases, Table I is a sum- 
mary of these equations in terms 
of the reaction rate constant, time, 
initial concentration of the limit- 
ing reagent (for second-order re- 
actions), the degree of conversion 
of the limiting reagent and the 
molar ratio of the reagents at the 
tart 

Derivations of these 
occur completely or in major part 
in the literature so that it will not 
serve our purpose to show them 
here. However, we will show the 
rate equations from which the final 
equations are derived and the refer- 
ences for the derivations. 


constant 


equations 


First- and Second-Order 


For First-Order Reactions 


In the case of first-order reac- 
tions, the rate equation is: dC,/dt 
kC,. Integration is over the 
limits C,, to C, for concentration, 
and zero to t for time. For the 
batch equation, C, is a variable and 
in the stirred tank or 100% back- 
mix case, a constant. Derivation of 
the batch equation can be found in 
any physical chemistry text while 
Corrigan and Young’ cover the 
backmix equation. 

By substitution of z, the frac- 
tion of A converted, in the terms 
C,, and C,, the expressions for 
batch and backmixing are obtained, 
For mn series-stirred tanks, the 
equation is obtained by successive 
material balances around the tanks. 
MacMullin and Weber’ present a 
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derivation of this equation. Nomo- 
graphic solutions are given in Fig. 
9 


7 


For Second-Order Reactions 


In the case of second-order re- 
actions, the rate equation is: dC,/ 
dt : -kC,C,. Reagent A is arbi- 
trarily called the limiting reagent 
while B is in excess. This equation 
can be integrated in the batch case 
only by replacing one concentration 
in terms of the other. This is done 
through the material balance: C,, 

C. Cy, — Cy. Elimination of 
C,, is made by a substitution based 
on the relationship: M Cye/C ies 

The rate equation can now be in- 
tegrated with C, as a variable and 
C, expressed in terms of C,, and 
the constants M and C,,. As before, 
the limits of integration are C,, to 
C, and zero to t, with C, a variable 
in the batch case and a constant in 
the backmix case. Physical chem- 
istry texts contain the batch der- 
ivation and the backmix is found in 
work by Corrigan and Young*®. (A 
special case exists for M = 1 since 
the integration is carried out dif- 
ferently). 

Once again, substitution of x, the 
fraction of A converted in the 
terms C,, and C,, yields the expres- 
sions in Table I. Nomographic 
solutions are given in Figs. 3 and 4, 
For n_ series-stirred tanks, the 
equations are omitted since they 
are far too complex for an easy 
treatment here. References 1, 2 
and 7 show handling of these cases. 


Now for Partial Backmixing 


As was mentioned before, the 
two clear-cut cases of batch and 
backmix reactions do not cover all 
the operating conditions of com- 
mercial reactors. Many reactors 
will have partial amounts of back- 
mixing yielding degrees of conver- 
sion between the batch and the 
backmix cases. Or, looking at it 
another way, for any degree of 
conversion the value of C,,kt for 
the partially backmixed reactor will 
lie between the C,,kt values for the 
batch and backmix cases. 

We shall therefore define an ar- 
bitrary backmix factor for a par- 
tially backmixed reactor as: 
pa <€ "Aokt) partiat backmiz— (C aokt) barca (1) 

(C sok) veckmis — (C okt) batch 

The factor F' will equal 

a batch reactor and 1 for 


zero for 
a 100% 
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Nomenclature 


C4 Concentration of limiting re- 
agent, mass/volume. 
Initial concentration of 
ing reagent, mass/volume. 
Concentration of reagent in ex- 
cess, mass/volume. 

Initial concentration of reagent 
in excess, mass/volume. 
Backmix factor, dimensionless. 
Reaction rate constant, consist- 
ent units: first-order, time; 
second-order, volume /mass-time. 
Mole ratio at zero time, Cx./C.,, 
dimensionless. 
Number of 
series. 

Time 
Fraction of limiting reagent con- 
verted, (Cy,-C,)/C4., dimension- 
less. 


limit- 


stirred tanks in 


backmixed reactor. The term C,,kt 
can be factored at constant C,, and 
k (by definition, k is a constant for 
any given reaction), and cancelled 
from the expression. The remain- 
ing terms, all t’s, are the flow con- 
tact times or total reaction times 
for the three cases: batch, back- 
mix, and partial backmix. The re- 
sulting equation is: 


tnartial backmix lrateh ‘ 
(2) 


lbackmiz ~l batch 


It should be that this 
factor F is arbitrary and that a 
value of say 0.40 does not mean 
10% backmixing. It should also be 
pointed out that values derived 
from the nomographs may differ 
from the values for from 
the equations by a few points in 
the second significant figure. 'This 
degree of precision is well within 
the accuracy of most kinetic data. 

Now, armed with the nomo- 
graphs for the clear-cut batch and 
backmix and an empirical 
factor for partially backmixed re- 
actors, we can proceed with some 
problems related to plant 
tions, 


stressed 


solved 


cases, 


condi- 


Here’s a Design Situation .. . 


A new addition has been made 
to a synthetic organic chemicals 
plant to produce an alkyl benzene. 
Experimental work was extensive 
and based on a gas-phase isomer- 
ization of a co-product stream from 
the plant that was normally sold as 
a cheap, waste solvent. Purification 
of this co-product yielded an alkyl 
benzene that could be isomerized 
to produce 10,400,000 Ib./yr. of 
finished isomer. 
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Batch Reactor 


Problem—Suppose a first-order 
batch reaction results in a 95% 
conversion in 45 min. What is 
the reaction rate constant? 


Solution—Entering Fig. 2 at x 
0.95 we travel up to the batch line 
where kt 3.0, and then across 
to the kt axis (graph ordinate). 
Connecting kt 3.0 with 45 on 
the time ¢ axis intersects the k 
axis at 0.066/min. 


Results of the experimental pro- 
gram were as follows: Optimum 
pressure, 4 atm. abs.; optimum 
temperature, 300 C.; optimum con- 
version/pass, 70% ; reaction type 
first-order, homogeneous, irrevers 
ible, constant volume; and reaction 
rate constant, 0.085/sec. Higher 
pressures, temperatures and con- 
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Series-Stirred Reactor 


rate constant 


time is re- 


Problem—Given a 
of 0.20/min., what 
quired for a 90% conversion us- 
ing three series-stirred tanks? 


Solution—Entering Fig. 2 at x 
0.90 and traveling up to the line 
for three tanks gives kt 3.A5. 
Moving across to kt 3.45 on 
the graph ordinate and connect- 

point with kf 0.20 


17 min. 


ing this 
gives time-t 


version resulted in losses due to 
side reactions and coking. 

A tubular, coil reactor with a 
very large length/diameter 
was used to carry out the experi- 
mental program. It assumed 
that no mixing occurred longi 
tudinally in the reactor so that the 


sion for the batch 
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concentration of 
limiting reagent in a_ second- 
order reaction is 0.10 mole/liter. 
In two hours the limiting reagent 
is 80% reacted away at a mole 
ratio of 1.5:1 in a batch reactor. 
What is the rate constant for the 
reaction? 


Botch Reactions 
aaa Cao kt 


Molar ratic, M +> 


ii | | Fig. 3 


BANG ES OS SN OS 
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Fraction converted, X 


Solution—Entering Fig. 3 at x = 


0.80 and traveling up to M 1.5 
gives C,.kt 1.67. Now connect- 
ing this point on the C, kt axis 
with 2 on the time-t axis we mark 
a pivot point with 0.10 on the 
C,.k reference line. Connecting 
this pivot point with 0.10 on the 
C,, axis gives 8.3 en the k axis. 
The rate constant is 8.3 liters/ 
mole-hour in consistent units. 
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used in correlating the data. The 
rate constant k did not vary with 
different space velocities and de- 
grees of conversion, a fact bearing 
out the original supposition of 
plug flow. 

The development engineer in 
charge of the project accordingly 
designed the plant on the basis of 
the above data. He decided on a 
tubular reactor consisting of 440 
ft. of 2-in. pipe. This reactor would 
contact the organic alkyl benzene 
with a mole wt. = 122 for 14 sec. 
at 300 C. and yield 70% conver- 
sion/pass. 

Unfortunately, a cost-conscious 
plant engineer who thought kinet- 
ics was theoretical stuff, and who 
was higher up in the organization 
than the development engineer, 
pointed to a 10-ft. length of a 12- 
in, pipe that had been lying around 
for a couple of years. This pipe 
supplied 81% of the volume of 275 
liters required and the piant engi- 
neer showed that by welding an in- 
let and outlet section of smaller 
scraps of 12-in. pipe on the 10-ft. 
section, a nice, cheap reactor could 
be obtained. 

Accordingly, this was done and 
the plant placed on stream. Feed 
flow rate was adjusted to give a 14 
sec. contact time but conversions 
were found to be low at 60%. This 
low figure necessitated a greater 
recycle until the design conversion 
of 70% was reached. A contact 
time of 21 sec. was required; 50% 
more than the plant was designed 
for. 

The plant engineer was now on 
the horns of a dilemma. If he con- 
tinued operations at 70% conver- 
sion he would produce only 4 of de- 
sign capacity. A lower conversion 
at design contact time would also 
result in less-than-design produc- 
tion, plus greater recycle distilla- 
tion load of the unreacted alkyl 
benzene, 


... And Its Solution 


Let us see how the problem might 
be attacked with the aid of the 
nomographs. 

In order to substitute into Eq. 
(2), the backmix time for the case 
in question must be obtained. Us- 
ing the first-order nomograph, for 
x = 0.70 and k= 0.085, cane = 
27 sec. We already know frase, from 
design is 14 sec. and tyartiat vackmis 18 
21 sec. from operating data. There- 
fore, F = 0.54. Remember, a back- 
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mix factor of zero indicates no 
backmixing and a factor of 1 is 
complete backmixing. A value of 
0.54 certainly indicates consider- 
able backmixing. 

In fact, for first-order reactions 
it is easy to relate this backmixing 
to an equivalent number of series- 
stirred tanks for comparison. The 
value Of Ktyertiet vackmieg = 0.085(21) 

1.8 and falls, at x = 0.70 on Fig. 
2, between the lines for one and 
two series-stirred tanks. 

Our reactor is therefore very in- 
efficient due to backmixing and 
our backmix factor F can act as 
an empirical yardstick in evaluat- 
ing the effects of any improvements 
we make to reduce backmixing in 
the reactor. 

It is reasonable to assume at this 
point, that the plant engineer is 
convinced of his error in substitut- 
ing the 12-in. pipe for the recom- 
mended design of a 440-ft. length 
of 2-in. pipe. 

A new reactor was fabricated ac- 
cording to the original design. 
Upon going on stream it obtained 
the 70% conversion figure at near- 
design contact time of 15 sec. The 
backmix factor F under these new 
conditions is 0.08. The value of 
Kt yertses backmta 0.085 (15) 1.8. 
At x = 0.70 this kt falls on the line 
for eight series-stirred tanks (Fig. 
2). Both F and the figure of eight 
tanks indicates a very close ap- 
proach to design conditions. In all 
probability, the performance of the 
reactor is within the error inherent 
in the experimental kinetics. 


What About Old Processes? 


One process, a homogeneous hy- 
drolysis, has been going on for 
about 20 yr. at a plant producing 
industrial organics. The product, 
an intermediate, is partially cap- 
tive, partially sold on the market. 
Recent company expansion has in- 
creased the need for . is inter- 
mediate so that a newly ~mployed 
process engineer is told to design 
an expansion for the process. 

Inspection shows that the reac- 
tion is carried out by reacting A, 
the organic to be hydrolyzed, with 
B, an aqueous solution, in an open- 
tower reactor approximately 6-ft. 
in diameter by 20-ft. high. A 5- 
mole-% excess of B is used and the 
reagents are contacted for 6.3 hr. 
(380 min.) until 90% of A is re- 
acted away. 

The process engineer is a little 
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Problem—A _ stirred tank reactor 
is fed with a 1.1 to 1 mole ratio 
of B to A at a Cy, of 0.03 mole/ 
liter. The rate constant is 40 
liters/mole-sec. What conversion 
of A will be reached at a contact 
time of 3 min.? 


Solution—The point 0.03 on the C,, 
axis is connected to 40 on the k 
axis and the intersection of this 


. KINETIC NOMOGRAPHS 


Bockmix Reactions 
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line with the reference line C,,k 
is used as a pivot point. Rotat- 
ing around the pivot point and 
connecting the pivot point to 180 
on the time-t axis (use 180 sec. 
instead of 3 min. to maintain 
units consistent with k) yields a 
C,.kt of 215. Following this value 
over to M 1.1 on Fig. 4, the 
backmix graph, shows a fraction 
converted of 0.965. 
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amazed at the exceedingly long con- 
tact time and the obvious possibili- 
ties of backmixing in the open- 
tower reactor. On trying to dig 
out the information on the design 
of the unit, he found that the com- 
pany had bought out a small outfit 
adjacent to the plant. Since it made 
a reasonable profit, they ran the 


Problem 2 Summary, Table Ll 


Partial 
Backmix 


0). 28 
0.40 
1.05 
0.90 
380 


Backmix 
0.28 
0.40 

1.05 1.05 

0.90 0.90 
63 530 


Batch 


0.28 
0.40 


liter /mol« 
liter 


min 


‘Ao, Mole 


process as was. No one knew any- 
thing about the kinetics involved. 


Nomographs Help Here Too 


The process engineer decided on 
a small laboratory study. He made 
three runs in glass flasks at differ- 
ent mole ratios of B:A in order to 
establish the order of the reaction 
and the constant. He also 
placed in the flasks 
amples differing in surface area by 
a factor of at least three or four. 
In expecting a homogeneous reac- 
tion, the use of metal samples of 
different area will prove homogene- 
ity if the constant is inde- 
pendent of area and ma- 
terials of construction (glass and 
teel), 


rate 


two of steel 


rate 
surface 


Experimental Data, Table II 


0.41; M=1 
k hk 


First Second 
I Order Order 
0.21 
0.33 
0.31 
0.34 
0.24 
0.29 


tun i: Ca 


OO2 
073 
O62 
046 
O16 


052 


0.455 
0.673 
0.721 
0). 86S 
0.950 


aie ().32; Mf 1 
RK, k, 
iret Second 
Oncler Order 


Run 


OLS 
O.072 
0.071 
0. 000 
0.083 


0.12; M=5.0 
R, k, 
lirst Second 

I Order Order 
0.605 Is 
0.772 1h 
0,935 IS O54 
0.972 IS 0.34 
17 0.31 


tun 3 


O30 
0 26 


Avg 


Three runs made for the condi- 
tions of M and C,, showed results 
as in Table I]. The concentrations 
of A and B before mixing were 1.0 
and 0.7 mole/liter respectively. 
These values were used to calculate 
(,, for each value of M. Samples 
were taken at time ¢ and conver- 
sions x were obtained by analysis. 
First and second-order nomo- 
yvraphs (Figs. 2 and 3) were used 
to calculate the reaction rate 
stants, 

An inspection of the rate con- 
stants shows several things. First 
of all, any one run by itself is in- 
conclusive. Run No. 1 shows values 
for the first-order k gradually drop- 
ping off. However, the second-order 
values of k, although scattering 
uniformly, cover a fairly wide 
range. Run No, 2 produces much 
the same conclusion, except that the 
of the first-order values 
compares far less favorably be- 
tween runs No, 1 and 2 than the 
second-order values. Alone, run No. 
absolutely inconclusive; for 
each order, k is constant. However, 
an M of 5 is sufficient to give a 
pseudo-first-order reaction, so this 
is not surprising. 

We will note that the average of 
the first-order values of k of run 
No. 3 is again quite different from 
the average values of runs No, 1 
The second-order k average 
hand very 
other 
An averayve of the 
three second-order average values 
of k is 0.28 liter/mole-min., and 
this value will be used for evaluat- 
ing the performance of the plant 
reactor. 

For simplicity, it is assumed that 
the mole ratio of 1.05 and conver- 
sion of 90° are optimum, and that 
the aqueous concentration of re 
agent B is constant at 0.7 mole 
liter. (Reagent A, being an or- 
yanic, has only one possible concen- 
tration before mixing with B 

Data for the batch, backmix and 


con- 


average 


3 is 


and 2, 
other 

the 
order averayes, 


on the compares 


well with two second 
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partial backmix cases are shown 
in Table III, with the missing in- 
formation supplied by the second- 
order nomograph. Inspection of the 
data shows that a batch time of 63 
min, is required to effect the same 
conversion as the current reactor 
gives in 380 min., only about one- 
sixth of the time. Use of the em- 
pirical backmix factor yields a 
value for F of 0.68. 

This backmix factor of 0.68 can 
now be used to evaluate, in turn, 
the comparison between any pro- 
posed change in the reactor set-up 
and the current method of running. 
Such a change might be the addi- 
tion of a series of baffles to the 
tank to reduce backmixing. Better 
by far would be the replacement of 
the open-tower reactor with a 
tubular reactor where backmixing 
would be virtually eliminated, In 
this way a pipe of only one-sixth 
of the tower’s volume would be re- 
quired to yield the same time-con- 
version picture. Any increase of 
pipe volume over the tower volume 
would give the desired increase in 
production. 

The process engineer’s choice is 
clear, and we will assume he de- 
signs a new tubular reactor of ade- 
quate volume to meet the expanded 
production requirements. He can 
check the new reactor’s perform- 
ance through of the second- 
order nomograph and the backmix 
factor as was done in the previous 


use 
problem, 
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How to Estimate Engineering Properties 
r re 


Author Correlation Equation | Notes Reference 


Tsien ‘vin — Cry = 0.20 At T;. J. Amer. Rocket Soc., Vol. 23, 
Cpy = R{0.5 — (.AT/T,)} At T. pp. 17-24, 35 (1953). 
Cry = 10 For normal liquids only, and for 

T/T, 30.9. For T = T», con 

stant is 10.8. For 12 normal liquids 

avg. and max. errors of 4% and 

20%; for 5 associated liquids, 27% 

and 43%, respectively. 








Benson ‘pu — Cp R+nB AE, n is approximately equal to 5/3 for, J. Chem. Phys., Vol. 15, pp 
many substances; @ is coefficient of, (866-867, (1947) 

thermal expansion; AF, is inter- 

nal molar hest of vaporization. 


Briggs : Cpy 10.6 At T,. Chem. and Ind., Oct, 23, 1954, 
0.983 Cp, — 10.87 At 75; variance of 2.358. p. 1,828. 
Cy, = 12.6 = 1.6 At 7; from data on 10 organics 

All three equations are for unasso- 

ciated liquids. 


| 


| 
| 


| For normal liquids; for aleohols) Z. phys. Chem., Vol. 87, p. 169 
and organic acids, most values are| (1914); Phys. Z., Vol. 26, p 
less than 10. 153 (1925). 


Tyrer, Schulze 





Approximately only. Z. phys. Chem., Vol. 1, p. 39 
(1887), 


Konowalow 
| 
Trautz, Crt — Cyy ‘ 
Badstiibner | 


Ann. Phys., Vol. 8, p. 185 
(1931). 
Schiff pCp is a constant; where p is density, For the 20- to 200-C, range, holds} Z. phys. Chem., Vol. 1, p, 376 
and Cp is given as specific heat at room| for many normal, unassociated) (1887); /ACS, Vol. 46, p. 903 
| liquids. Williams and Daniels} (1924). 
evaluated an average constant of 
0.35 cal. /ee.-°C, 


temperature 


Marberry, Cp from 0 to 50 C. = 2.23n | For paraffin hydrocarbons; n is) Amer, Chem. J., Vol. 28, p. 66 
Goldstein | number of carbon atoms per mole- (1902) 
| cule, Good results for class. 


| 


NOTE— In all equations except Schiff’s, heat capacities are molar heat capacities. 


Equations Give Liquid Heat Capacities 


These representative empirical methods will help you estimate 


heat capacities for most liquids, liquid metals and fused salts. 


WALLACE R. GAMBILL, Union Carbide Chemicals Co., Charleston, W. Va.* 


In our discussions of the en- solids, and pure liquids (Chem. engineering estimate. At least five 
gineering property heat capacity, Eng., May 1957, p. 263; June 1957, investigators have proposed various 
we have considered thermodynamic _ p. 243; and July 1957, p. 263). simple empirical] relations between 
relationships, data sources, estima- Last month we presented some Cp,, Cry, Cy, and Cyy—the molar 
tion methods for mixtures, pure detailed, accurate methods for esti- heat capacities of liquids and va 
Sine Gini ta ceee ott Chin Cite mating when you have a pure pors at constant pressure and con- 
Carbide Nuclear Co., Oak Ridge, Tenn. To liquid. These methods may be more _ stant volume. 
meet your author see Chem. Lng. Feb. involved than necessary for a quick Such expressions are generally 


1957, p. 324; also this issue p. 329 
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HEAT CAPACITY 


Pick Your Equations Carefully 


(t-t»), deg. C 





4 
4 


v/ 
/ Acetone 


Ethonol 


n-Propanol 


4. 4 A 





(Cp, -Cpy), 


restricted to normal liquids (no 
polar groups, association, dissocia- 
tion or excessive elongation), for 
which the accuracy is fair. When 
applied to “abnormal” liquids 
(alcohols, amines, etc.), the re- 
sults are generally in very great 
error. 

We've shown several represent- 
ative equations of this nature in 
the table above. Included is Schiff’s 
well-known “law” for organics and 
a relation for paraffins. 


Let Users Beware 


However, let the user beware 
when he picks an equation without 
careful forethought. The graph 
shown above was prepared by the 
writer when he was evaluating 
Tsien’s simple expression for etha- 
nol, m-propanol and acetone, 


10 12 


in molar units 


Note the wide spread encount- 
ered and the inapplicability of 
Tsien’s proposal for such associ- 
ated, polar liquids. 


For Metals and Salts 


Douglas’ made a study of the 
specific heats of liquid metals and 
fused salts. He found a correlation 
on an atomic basis superior to those 
based on mass or volume. 

Defining the “mean atomic 
weight” of a substance as the 
chemical formula weight/number 
of atoms in the formula, Douglas 
found the specific heats per “mean 
lb.-atom” that are given in the table 
below. 

A similar procedure (correlation 
on an atomic basis) can be used 
for other classes of liquids when a 
rough estimated value for one mem- 


Douglas’ Predictions for Liquid Metals and Fused Salts 


Number 


Grouping Tested 


Metals and Alloys 
General 35 


Transition metals? 5 
Fused Salts 

General 43 

Containing N° 

Containing H¢ 
NOTES 
get Btu./lb.—°F.; 


4 
7 


Atomic Cp 


6.5* 


a, Units are Btu./mean Ib. atom—°F. 
where “mean atomic wt.” equals chemical wt. formula/number of 


Deviation 


Three-fourths within 5%; maxi- 
mum deviation of 12°% 


Maximum of 15% 


Three-fourths within 10°; maxi- 
mum of 30% . 
7¢ Maximum of 30% 
Maximum of 30% 


Divide by mean atomic weight to 


atoms in formula. Values apply for a short range above the liquids’ freezing points. 


b. Such as Ni and Cr. Electronic contributions to specific heat are unusuall 
c. Nitrates and pity have lower atomic specific 
indered vibrations of the atoms in their tightly 


these elements. 
most other liquid salts because of 
bound radicals 


rge for 
eats than 
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ber is wanted and data are avail- 
able for other members of the same 
class. 

At the melting point, the specific 
heat per unit weight of a liquid is 
ordinarily only a few percent above 
that of the solid at this tempera- 
ture (7% is a fair average for 
liquid metals, though note that for 
some organic compounds the dif- 
ference is large and for water is 
about 96%). Thus, knowing the 
specific heat of a solid metal or 
salt just beneath its melting point, 
we know approximately the value 
for the liquid.’ 


Temperature Dependence 


Specific heats of fused metals and 
salts generally decline slowly with 
temperature above the 
melting point. is contrary 
to most liquids.) 

However, in most cases they pass 
through a minimum several hun- 
dred degrees above the melting 
point and then increase again. 
Temperature variation tends to be 
small. Douglas found an average 
2% decrement per 100-deg.-C. tem- 
perature rise. Maximum value en- 
countered was 3%. Heilborn’ de- 
rived, for monatomic liquids, the 
following relation: 


Cr/Cri=(Viri/ Vir2)"* 


where V is specific volume. 


increase 
(This 


For Mixtures 


For immiscible systems of any 
type, pure component values are 
strictly additive and may be 
weighted according to the units 
used. For miscible systems, ad- 
ditivity is not generally true; but 
for similar substances and systems 
with small heats of mixing, ap- 
proximation is good. 

It might be expected, then, that 
within about 10%, the specific 
heats of mixtures of liquid metals 
or fused salts can be predicted by 
the additivity rule. 

Since specific heat at constant 
volume should be close to 3R or 6 
molar units, Cp — Cy, for liquid 
metals should average 1.4, and 
C,/Cy should be approximately 
equal to 1.23. 
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Equations Simplify Fluid Metering 


With the equations given you can determine the size and cost of 


the most efficient differential producer for metering in cases of : 


Volume Flow of Ambient Temperature Liquids 


Mass Flow of Non-Ambient Temperature Liquids 


Mass Flow of Gases 


Volume Flow of Gases 


E. B. LYNCH and J. SCHOENBERG, Builders-Providence, Inc., Providence, R. 1.* 


One of the simplest and yet least 
explained devices for metering the 
flow of gases and liquids is the dif- 
ferential producer. Whether it is 


a venturi tube, a Dall flow tube, an 
orifice, a venturi nozzle or an 
ASME nozzle, the device operates 
on the principle that when a fluid 


Squore root of density of water, fib /cu ft. 


w 


Water temperoture, deg. F 
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passes through a reduced cross- 
sectional area, an increase in veloc 
ity and a corresponding decrease 
in pressure will occur. This reduc- 
tion in pressure is a simple func- 
tion of the rate of flow. 

We will present a straight-for- 
ward method for determining the 
function between the rate of flow 
and the pressure drop. All commer- 
cially available primary differential 
producers that follow the relation- 
ship V C (2gh)°", where C is a 
constant, are covered by this 
method. 

It will not serve our purpose to 
derive the fluid flow equation from 
the basic relationship V 
(2gh)°° since this has been exten- 
sively treated in the literature. 
(See, for example, “Fluid Meters 
Report,” published by the Fluid 
Meters Committee of ASME in 
1937.) We will make use of those 
formulas that have been in general 
use by meter manufacturers for 
many years, and from them arrive 
at simplified equations of flow. 

The four cases that will be 
treated are: (1) volume flow of 
liquids at ambient temperatures, 
(2) mass flow of liquids at non- 
ambient temperatures, (3) mass 
flow of gases, and (4) volume flow 
of gases. 


For Flow of Liquids 
For liquids at ambient tempera- 
tures, the volume flow equation is: 
G = 7.2161 Xd? 4/4KC,XC,Xh** (1) 
By expressing the differential 
head h as inches of line fluid, this 


*Meet your author on page 328 





FLUID METERING 


Density of Dry Air flow equation can be used for any 
lemperoture, deg F liquid at ambient temperatures. 
Y C,, the velocity-of-approach fac 


\ Fig? tor, is equal to 1/(1 — fp*)°”. It 
corrects for the velocity of the fluid 
at the inlet tap. This correction 
depends only on the ratio of throat 
to inlet diameter 8 and is a con 
stant for any given f ratio. Since 
the discharge coefficient C, can 
also be considered a constant over 
normal flow rates, we can combine 
C, and C, into a new constant K. 
By substituting d, « £B in place of 
d, and rearranging, the equation 
becomes: 

20 40 60 100 150 PPA G *® 0.1764 ; 
eK dt x hos (2) 


psia. 147 50 50 147 200 psia 


80 
\ \ v ie # ~~ i “ We can develop a mass flow for- 


040 060 0 80 100 120 mula for liquids under non-ambient 
conditions in a similar manner. The 


equation is: 





Square root of density, Vib /cu.ft 


x 0.00279 
d? » os p® 5 


Again, if the differential is ex- 
pressed in inches of line fluid, the 
at equation can be used for any liquid. 
yA . [he square root of the density of 
) ° ° P —-_ 

| water is given in Fig. 1. 

Orifice plate 
( Bosed on Na, = '!50,000) Venturi 
insert nozzle 


‘ 


ff Ratio vs. Capacity Constant, p*k 


For Flow of Gases 


For mass flow of steam, air and 
gases, the formula is: 


w X 0.00279 


dj? X hs K 995 K pos (4) 


&K 
Dall flow tube 

From Fig. 1, the square root of 

the density of steam can be ob- 

Venturi tubes tained, and from Fig. 2, the square 

long and short form - , Ce ee 

wane i cts: root of the density of dry air. Since 

Venturi nozzle the error will be negligible, the 

(single tap) value for the density of dry air 


Venturi nozzle 
(multiple tap) 





ASME nozzle Nomenclature 


Meter coefficient. 
Velocity of approach factor 
1/1 — p*)°”. 
Inlet diameter, in. 
Throat diameter, in. 
Gravitational conversion factor, 
32.2 ft./sec.’ 
Volume flow, gpm. 
Differential head, in. 
Head loss, in. water column. 
Upstream pressure, psia. 
Volume flow, cu. ft./hr. 
Specific gravity. 
Temperature, deg. F. 
Velocity of flow, ft./sec. 
Mass flow, Ib./hr. 
: —-<" r-~ cme d./d,, dimensionless. 
0.2 0s , $1416. 


Density of line fluid, Ib./cu. ft. 





Capacity constant, pg K 
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may be used for other gases as Hegd Loss of Differential Producer 
well. ae ; ——Head loss, % of differential * 

Specific gravity s is expressed Jo 
in terms of the line fluid. This has 
a value of unity for air and may 
be considered the same for steam. 

For volume flow of gases the 
formula becomes: 


Q X 0.00021 » 
d? xX hs & pos 


SK = (5) 

In this case, the differential head 
is inches of water column; the vol- 
ume is set to standard conditions 
of 14.7 psia., 60F. and 60% rela- 
tive humidity; the specific gravity 
is that of the line fluid; and again, 
the value for the density of dry 
air may be used for other gases 
as well. ASME nozzle, type A 
and fiat plate orifice 


To Get the Diameter 


For a given differential producer, 
each value of #’K corresponds to 
only one value of 8. It is therefore 
possible to plot BAK against § for 
the various primary differential 
producers, as has been done in 
Fig. 3. From our knowledge of the 
inlet diameter d, and f, we can 
determine the throat diameter d.. 
Reynolds number 
200,000 or over 
Be Careful With Gases 


In the equations presented ear- 
lier we have assumed that the ex- 
pression V C (2gh)°° is as valid 
for gases as it is for liquids. This QUUe ndash nnela~- 
is not strictly true. A gas experi- and segmental orifice 
encing a decrease in pressure, such 
as when it flows through a differ- 
ential producer, will also change 
in temperature and density. This 
change causes a deviation from the 
square root law that can be sub- 
stantial for relatively high ditfer- 
entials with low inlet pressure. 

There are physical limitations : 
such as head loss and pipe size that i pan op aay ae tube 
generally eliminate the possibility 
of high differentials with low static 
pressures. On occasion however, we 
do find a situation where a high 
differential of say 50 in. of water 
column is coupled with a low oper- 
ating pressure of say 14.7 psia. 
A rule of thumb to use in such 
cases is: the formulas presented 
are applicable if the differential, 
expressed as inches of water col 
umn, is no greater than the static 


— 


Long form venturi tube 


pressure in |b./sq. in. abs. This 
should minimize errors by over Dell flow tube 


ruling the possibility of excessive 0 Senha 4 eee 
0) oO. 0.2 








0 a on 
. ‘ : ‘ Capacity constant, @2K 
and high differential. % Recovery of differential © 100 -head loss 


expansion due to low inlet pressure 
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Importance of Recovery 


One of the most important char- 
acteristics of a differential pro- 
ducer is its hydraulic efficiency. 
This is the amount of line pressure 
it consumes in doing its task. Often 
called the permanent loss of head, 
this characteristic is expressed as 
the percentage recovery of the dif- 
ferential head produced. A com- 
parison of the differential head re- 
covery characteristics of the vari- 
ous primary differential producers 
is shown in Fig. 4, where the head 
loss is plotted against the capacity 
constant #’K. In this manner, all 
the differential producers are com- 
pared while operating at the same 
flow rate and differential head. 

The extent of recovery of differ- 
ential head, or put another way, 
the permanent head loss of a dif- 
ferential producer, is of the utmost 
importance to the user. If the dif- 
ferential producer is installed in a 
line utilizing a pump to maintain 
head, then permanent head loss in 
the metering device means high 
pumping costs year after year, 
throughout the useful life of the 
device. 

Although an orifice is the least 
expensive device in initial cost, it 
is also the least efficient. It often 
consumes 80 to 90% of the differ- 
ential head produced and is there- 
fore the most expensive to operate. 
On the other hand, the Dali flow 
tube is the most efficient differen- 
tial producer as shown in Fig. 4 
and has a considerably lower initial 
cost than the next most efficient, 
the venturi tube. 


To Calculate the Economics 


By making use of the following 
cost equations, the formulas and 
curves presented in this article can 
be applied to select the best pri- 
mary flow measuring device for the 
particular application. 

In order to simplify the calcula- 
tions, it has been assumed that 
pump operation is constant and 
70% efficient, and that the power 
cost is $6.02 per kwh. For liquids: 


$/yr. = w X h,/127,200 (6) 

$/yr. = G X h,/255 (7) 
For gases: 

$/yr. = 228,000  w (t + 460) 


‘. 0.2% 
[ (: . oe te) a“ | (8) 
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FLOW THROUGH PACKINGS AND BEDS 


How the Series Is Organized 


Random Packed Towers Reactors 
Gas-liquid systems Fixed and Moving Beds 


Liquid-liquid systems Equipment 
Variables in the system 


Stacked Towers Correlations 
Gas-liquid systems Fluidized Systems 


Variables in Fixed Bed Systems 


Influence of particle characteristics on the voidage, 


pressure drop and flow resistance in packed systems. 


MAX LEVA, Consulting Chemical Engineer, Pittsburgh, Pa.* 


A reliable evaluation of the The variables that determine the Second—Variables related to the 
pressure drop through a packed pressure drop may be classed into character of the packed bed: (1) 
system requires understanding the two groups. voidage of the bed and particle 
nature of the variables upon which First—Variables related to the orientation, (2) shape of the par- 
the pressure drop depends. There- fluid passing the bed: (1) fluid ticles, (3) diameter of the particles 
after, means and ways are neces- mass velocity, (2) fluid density and and the vessel and (4) surface 
sary to evaluate these variables. (3) fluid viscosity. roughness of the particles. 

The purpose of this second article 

fe rrenenet voids in packed tubes, € on flow through fixed-beds is to 
discuss in greater detail some of 

the variables that pertain to the 


Compare Voidages character of the bed. 


for Packings 
Voidage 

Possibly one of the most impor- 
tant quantities in packed-bed de- 
sign and operation is the percent 
of free space or voidage, Earlier 
articles of this series show that 
pressure drop is highly sensitive to 
voidage. Furthermore, voidage is 
directly related to bed density. 
Hence, it should be considered in 
defining space velocities. 

Voidage in a packed-bed may de 
pend to a considerable extent on 
the mode of charging the vessel. 
If the particles are dumped rapidly, 
a less dense bed is likely to result 
that if the bed is built up more 
slowly. The slower build up per 
mits each particle to arrange itself 

0.2 0.3 0.4 in the most stable position, which 
Ratio of particle to tube diameter, Dy / Dy is the lowest position. 
The condition of the particle 
Spherical Cylindrical Gronules surface has also an effect on pack- 
0. Smooth, uniform 4d. Smooth, uniform g Fused magnetite ing density. Particles with appre 
b. Smooth, mixed e. Alundum, uniform h. Fused alundum 


*For author blography ee Chem. EKng 
| 


c. Clay f. 1/4" clay Raschigrings i. Aloxite July 1957, p. 316 
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Nomenclature *— 
Particle diameter 
Vessel diameter 
Fluid mass velocity 
Packed height 
Number of particles/unit height 
Bed voidage (no dimension) 
Fluid density 
Particle shape factor 


* Consistent unit 


ciable surface roughness will have 
a tendency to bridge while falling. 
The particles then form a looser 
and possibly less homogeneous bed 
in the reactor 

Particle shape will affect voidage 
similarly, and irregularly shaped 
granules will produce a_ bed of 
higher voidage than more rounded 
granules, Likewise cylinders, of 
unit ratio of height to di- 
ameter, give a denser bed than 
slenderer cylinders. Finally mix- 
tures of a certain species of par- 
ticles produce a denser bed than 
uniformly sized particles, 

Barring any unusual circum- 
stances, the tendency is for the 
voidage to decrease during opera- 
tion of a packed vessel, This is 
true regardless of how a reactor 
is originally charged. The decrease 
may be due to a number of causes 
such as consistent vibrations in 
the plant, particle break-up or for- 
mation of deposits on the particles 
from the fluid stream. 


aspect 


Particle break-up is most fre- 
quently caused by phenomena ac- 
companying physical or chemical 
reactions. In particular stresses 
caused by periodic temperature 
changes are quite effective in caus- 
ing break-up of the particles. 

Experimental voidage data per- 
taining to a variety of granules, 
spheres and cylinders are given in 
Fig. 1. The data are arithmetic 
average values obtained when 
charging vessels by dumping and 
a dumping-pounding procedure. 
Vessel diameters vary from about 
4 to 4 in. and particle sizes range 
from about 0.08 to 0.73 in. These 
particles are generally too large to 
be considered for use in fluidized 
systems. 

The correlation in terms of D,/ 
D, indicates that the so-called wall- 
effect is significant. Wall-effect de- 
scribes a condition of packed-bed 
density near the wall of a vessel. 
Owing to the curvature of the in- 
side vessel wall, particles of a given 
size will not be able to approach 
the wall as closely as if the wall 
were flat. The higher voidage ring 
frequently created may be appre- 
ciable, 

Generally, it has been 
belief that wall-effect can be neg- 
lected for D,/D, than eight. 
The investigations of Schwartz 
and Smith‘ into packed column 
properties have, however, indicated 
that wall effects may not yet be 


common 


less 


How Fixed-Bed Packings Compare 


D,/ De 


Cylinders 
0.1438 
0. 286 
0. 501 
0.858 


Spheres 
0.150 
0.300 
0. 92h 
Oo sto 


Granules 
0.150 
0.300 
0 525 


Oo SLO 


37 ,050 
4,560 
814 
116 


$1,450 
3,802 
71 


170 


26 675 
3,135 
570 


discounted when the ratio D,/D, is 
less than eight. 

These authors have also ex- 
amined velocity profiles across 
packed sections. Contrary to the 
earlier belief that velocity profiles 
were essentially non-existent, they 
found pronounced maxima to exist 
approximately one pellet diameter 
away from the wall. 

The data of Fig. 1 are true 
average values over the entire 
cross section. Extrapolation to 
D,/D, — 0 is justified and this will 
give voidage data in vessels for 
which the wall-effect is no longer 
felt. Hence, the data may be used 
for making direct packing com- 
parisons. 

A comparison of this kind is 
given in the table for smooth cylin- 
ders, smooth spheres and magnetite 
granules. The data pertain to a 
vessel of 3-in. inside diameter, 
packed to a height of 1 ft. Bed 
characterization factors’ 8 are in- 
dicative of relative pressure drop. 
In all cases the granules give the 
lowest and the cylinders the highest 
values. Surface areas are highest 
in this case for the granules. The 
values were obtained on the basis 
of an estimated sphericity factor 
od, equal to 0.58. 

As this is an unusually high 
value, the granules provide the 
maximum surface area despite the 
fact that the granule beds exhibit 
the highest voidages. For most 


V, Cu.Ft. 


0032 
0031 
Qo20 
(27 


0028 
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Use Particle Shape Factors to Determine Voidage and Pressure Drop 


¢—~ Shape factor for rings, pd, 
09 


“Shape factor for cylinders,p, 
O 88 


0.2 0.4 0.6 
Ratio inside to outside ring diameter, dj /d, 


LO 15 
Ratio height to diameter of cylinder, h/dc 


commercial granular materials the 
sphericity values are smaller. These 
are sufficient to lower the total sur- 
face areas possibly below the values 
for spheres. 

Total surface areas as indicated 
in the table are not necessarily 
indicative of true conditions in a 


packed-bed. This is so because sub- 
stantial portions of the packings 


may become inactive by being 
blocked. This is especially true of 
irregularly shaped granules and 
to a lesser extent for cylinders and 
spheres. 

Unfortunately few satisfactory 
methods of analysis have so far 
been suggested that permit esti- 
mation of the extent of efficiency 
of packings. The problem is closely 
linked to the question of effective 
voidage determination in packed- 
beds. The data of Fig. 1 pertain 
with few exceptions to so-called 
non-vesicular materials, that is to 
particles which possess little, if 
any, internal porosity. 

The usual methods of determin- 
ing porosity are based on an im- 
mersion procedure in a liquid. An 
error of possibly significant magni- 
tude may result if the particles are 
highly porous—for instance coke. 
Under such conditions voidage de- 
terminations may become a con- 
siderably complex problem in flow 
calculations. 

This phase is beyond the scope 
of discussion here. The reader is 
referred to the work of Ergun’ who 
has solved the problem experimen- 
tally and analytically. 
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Space Velocity 


Feed rates in solid-gas catalytic 
systems are customarily expressed 
in terms of the space velocity. In 
English units, space velocity is de- 
fined as the feed rate of reactants 
(gases or vapors) per cu. ft. of 
packed reactor volume. Expressed 
as a formula S.V. G/Lpy. Since 
no consideration is given to bed 
voidage and because packed bed 
voidages may vary widely for dif- 
ferent situations, the designation 
space velocity for this reason alone 
is not precise. 

There are two situations where 
consideration should be given to 
bed voidage when the space velocity 
term is used. These pertain to the 
case where a change in pellet shape 
is considered and where scale up is 
involved, This relation is best illus- 
trated by the following examples. 
A somewhat improved relation of 
space velocity is given by S.V 
G/Lpy (1 e). 

Example 1 A catalytic cart- 
ridge consists of a tube of 1-in. 
inside diameter. It is charged to a 
depth of 2 ft. with cylindrical Alun- 
dum pellets of such dimensions that 
the diameter of the equivalent vol- 
ume sphere D, is 0.15 in. 

Maintaining the original feed 
rate, it is desired to replace the 
catalyst by Alundum granules of 
the same activity and selectivity 
characteristics. 

Selecting granules of an average 
D, equal to 0.15 in., how high 
should the tube be charged so that 


the unit operates under the same 
space velocity? 

The answer is found by compar- 
ing the product L(1 «) for the 
two kinds of pellets and referring 
their the original bed 
height. 

From Fig. 1 for the cylindrical 

0.40; whereas for the 
granules « 0.51. Hence the new 
height is 2(1 0.40)/(1 0.51) 
which equals 2.45 ft. 

Example 2—A catalyst tube of 
l-in, inside diameter is charged to 
a depth of 2 ft. with Aloxite gran- 
ules of 0.15 in. size. It is intended 
to use this catalyst in a chamber 
of 2 in. inside diameter and to 
increase the flow rates four times 
the original rate. 

How high should 
charged in order to 
maintain the original 
locity ? 

Again 
D,/D, equal to 0.15, « 
for D,/D, equal to 0.075, « 
Hence, the new height will be 
2(1 0.53)/(1 0.47) 1.77 ft. 

The two examples illustrate that 
considerations of packed bed void- 
age should definitely be involved in 
expressions for space velocity. It 
would, however, be misleading to 
assume that voidage considerations 
alone would suffice to provide an 
entirely significant basis for the 
concept of space velocity in packed 
reactors, 

In reality the space velocity term 
is intended to give an indication of 
contact time of the feed in the bed. 


ratio to 


pellets « 


the unit be 
essentially 
space ve 
referring to Fig. 1, for 
0.53 and 

0.47. 
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With this in mind, it is apparent 
that inclusion of voidage is only 
a first step towards rationalization 
of the problem, 

For further improvements the 
concept should be related to the 
structure of the packed bed. In this 
case the availability and accessi- 
bility of the void spaces may be 
considered. 


Particle Shape 


The effect of particle shape upon 
packed bed operation is felt in an 
indirect as well as a direct way. 
Since particle shape affects bed 
voidage and because the latter has 
a profound effect on flow resist- 
ance, particle shape is thus indi- 
rectly involved. 

There is also a direct effect 
aside from voidage. Consider beds 
composed of cylinders and rings of 
equivalent values of D,, essentially 
the same voidage and for equal 
flow rates. Using identical vessels, 
the pressure drop is higher for the 
bed of cylinders, The difference is 
attributed to the effect of particle 
shape, 

It is interesting to examine 
briefly what the causes of this in- 
crease in pressure drop may be. 
Substitution of rings by cylinders 
of equivalent particle size involves 
an increase in surface area in the 
bed, It may be reasoned that added 
frictional drag along the particle 
surface is responsible. 

This is partly true for the lam- 
inar flow range, that is for flows 
characterized by Reynolds number 
less than ten. For turbulent flow 
conditions this effect is discounted. 
It appears that in this region ex- 
pansion and contraction losses as- 
sume greater importance. That 
this is really the case seems to 
be brought out by the research 
of Martin, McCabe and Mon- 
rad.” Their systematic experiments 
proved that orientation aside from 


voidage has a profound influence 
on resistance. 

It may, therefore, be deduced 
that the shape of the average voids 
enters into consideration. It is rea- 
sonable to expect that particle 
shape should influence pressure 
drop. Here character of the voids 
must depend on the shape of the 
particles, 

The particle shape factor ¢, is 
readily calculated for the regular 
geometric shapes such as cylinders 
and rings.’ Shape factors for these 
particles are given in Figs. 2 and 3 
in terms of particle dimensions. 
Spheres, of course, have a factor 
of unity. Granules on the other 
hand may offer some difficulties. 
It has been outlined that the only 
reliable method of arriving at a 
representative value of the shape 
factor for granules is by measure- 
ment. 

These will not present difficulties 
if the particles are not vesicular, 
that is, if they do not possess an 
appreciable internal voidage. With 
internal voidage, however, the 
evaluation becomes more complex 
and the method of Ergun’ is sug- 
gested. 

Frequently it is not convenient 
to set up tests. Shape factor esti- 
mates must then be obtained simply 
by inspection. Admittedly not 
wholly satisfactory, it is neverthe- 
less possible with sufficient experi- 
ence to get reasonably accurate 
values. 

For granules, shape factors may 
vary from near unity to values as 
low as 0.5 or less. For most gran- 
ules, the range is between 0.9 and 
approximately 0.6.’ 


Surface Roughness 


It is well known, from flow 
through conduits, that the internal 
roughness of a conduit affects flow 
resistance in the turbulent range. 
Specifically data of this sort are 





Next Month 


beds. 


circulation. 





Empirical correlations in fixed and moving beds. 
e Use of a Kozeny-Carman equation to predict pressure drop. 


¢ Development of equations when compressible fluids flow through reactor 


* Step-by-step analyses show how to estimate power requirements for fluid 








readily presented by the conven- 
tional friction factor—Reynolds 
number plot with pipe roughness 
as a parameter to the individual 
curves. 

Investigations have been made 
with the aim of disclosing whether 
similar effects should be expected 
for flow through packings.’ For 
these tests three types of particles 
were used. Porcelain, glass and 
celite particles were considered as 
being smooth. Alundum and clay 
particles were considered as being 
medium rough and the roughest 
particles were Aloxite and fused 
magnesia granules. 

Friction factors were evaluated 
for all particles and were found 
highest for the Aloxite and fused 
magnesia granules. Lowest values 
were found for the smooth glass, 
porcelain and celite bodies. Fur- 
thermore the effect of roughness 
was only found in the turbulent 
range. The results seem, therefore, 
to be quite similar to empty con- 
duits. 

Surface condition is definitely a 
factor as far as pressure drop is 
concerned. However, the interpreta- 
tion of the results by way of sur- 
face roughness is not wholly 
satisfactory. This is so because if 
carried to extreme cases, surface 
roughness will influence the shape 
of the particles and also the char- 
acter of the voidage in the bed. 

The effect on surface area and 
the resulting influence on pressure 
drop is probably less important 
than the influence which surface 
roughness may have on voidage. 
Any increase in surface roughness 
would significantly increase the 
proportion of ineffective voids in a 
packed bed. It would then be dif- 
ficult to ascertain what portion of 
the increased pressure drop is due 
to one cause or another. 

Roughness in empty conduits has 
been defined by relating the height 
of the protuberances to the conduit 
diameter. For packings, roughness 
possibly could be defined in a 
similar way. This has not been done 
so far. In the absence of such data, 
empirical correlations are used. 
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Piping 
Fluid flow 
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Reactor design 
Mixers and agitators 
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Pipe, hose, tubing 
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Distillation, evaporation 
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Heat transfer 

Heat exchangers 
Chemical engineering 
Kinetics 
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Instrumentation 
Refrigeration 
Structural engineering 
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Entrainment separators 


Your Design Reference File 


V 


Handy references help you locate design, equipment, 


installation and maintenance data for heating, ventilating and air 


conditioning; for thermal insulation and power transmission. 


RALPH CUSHING, Senior Process Engineer, Mobay Chemical Co., St. Louis, Mo.* 


Heating 


Basie Data 


“Basic Thermodynamics of Heating and Cooling Sys- 

tems,” J. F. Sandfort, Air Conditioning, Heating and 

Ventilating, June 1956, pp. 81-99. 
Article presents the necessary thermodynamic funda 
mentals that apply to heating and air conditioning 
problems. Pressure; specific volume and density; 
temperature; equations of state; behaviour of water 
and steam; critical points; steam properties; energy, 
heat and work; flow, non-flow and reversible proc- 
esses; specific heats; first law of thermodynamics; 
steady flow energy equation; enthalpy; continuity 
equation; throttling processes; steady flow processes 
with multiple streams. 


Fuels and Combustion 


“Nomograph for Combustion Calculation,” L. A. Mekler 
and E. E. Unger, Pet. Refiner, June 1956, pp. 157-160. 
Combustion calculations from Orsat analyses. 


“How to Evaluate Decreased Fuel Costs,” E. V. Pollard, 
Industry and Power, Oct. 1955, pp. 48-52. 


*For author biography see Chem. Eng., Mar. 1957, p. 326 
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Nomographs to solve for delivered fuel costs, cents 
million BTU, for oil, gas, coal or turbine heat; a 
calculation method to determine fuel costs per year 
for comparative purposes. i 

“Basics . . . Bringing Engineering Theory Down to 

Earth,” Tod Waldron, Power, Jan.-Aug. 1955. 

A series that brings combustion theory to practical 
levels. 

“Combustion Facts,” Phil Swain, Power, Parts I-X, 

Mar.-Dee. 1954. 

A series to simplify combustion theory. Includes 
combustion analyses, air requirements, stack losses, 


ete. 


“Comparative Values of Fuels Based on Equivalent Heat 
Units,” Heating, Piping and Air Cond., April 1952, p. 
112. 
Tabular form, based on equivalent efficiencies; must 
be corrected for differences of combustion efficiencies 
of fuels. 


Steam Heat 


“Performance of One-Row Tube Coils With Thin-Plate 
Fins, Low Velocity Forced Convection,” D. G. Shepherd, 
Heating, Piping and Air Cond., April 1956, pp. 137-144 
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Data for heat transfer and pressure drop for forced 
convection of air at velocities of 200 to 1,000 ft./hr. 
over a single row of tubes with continuous thin plate 
fins. Correlations are given from which the per- 
formance of a given coil may be estimated covering 
a range of fin depth from 1 to 2 in., 3 to 11 fins/in. 


“Balancing a Steam Heating System by the Use of 

Orifices,” D. E. Schroeder, Heating, Piping and Air 

Cond,, June 1950, pp. 111-117. 
Drilled orifice plates inserted in radiator valves of 
two-pipe steam systems together with proper applica- 
tion of temperature controls effect substantial savings 
in steam requirements. Steps to be taken in the 
installation of orifices outlined and results of opera- 
tion shown in tables and charts. A capacity chart 
used in selecting orifice sizes is included. 


Unit Heaters 


“Spot Heating With Unit Heater,” Heating and Ven 
tilating, Nov. 1952, Reference Data Sheet. 
Points on selection, placement, throw, prediction of 
performance; duct work, 


Warm Air Heating 


“Heat Removed per Pound of Dry Air,” Heating and 

Ventilating, Jan. 1954, Reference Data Sheet. 
Tabular data; final wet bulb temperature from 40 to 
74 5” and initial wet bulb temperature from 60 to 
90 F, 


“Heat Removed per Cubic Foot of Air,” Heating and 
Ventilating, Feb. 1954, Reference Data Sheet. 
Tabular data; final wet bulb temperature from 40 to 
74 F., and initial wet bulb temperature from 60 to 
90 F, 


Hot Water Systems 


“Design Data for Service Hot Water,” F. M. Reiter, 

Air Conditioning, Heating and Vent., April 1956, pp. 

81-94, 
Time-saving graphs and concise tables of data will 
help the engineer to design suitable service hot water 
systems; economics of hot water utilizations; piping 
problems; wastes in hot water systems; proper sys- 
tem installations; combustion characteristics of fuel; 
graphs and reference tables for design data; com 
parative fuel costs, 


“High Temperature Water,” O. S. Lieberg, Air Condi- 
tioning and Vent., Part I-V, Sept. and Nov. 1955 and 
dan, 1956 
A design series on high temperature water systems; 
basic elements and equipment; piping, local services 
and economics. Systems good for 250 to 430 F. 


System,” T. W 


“The High : 
Sept. 1951, pp. 


Reynolds, Heating and 
85-06, 
Simplicity and flexibility of system; advantages; 
control; steam vs. water comparison; water make-up 
and treatment; operation and working pressure; tem- 
perature drop; mixing connections; venting; pump 
duty and pipe sizing; piping; valves; application. 


Temperature Water 
Ventilating, 


“High Pressure Hot Water,” J. R. Kell, Heating, Piping 
and Air Cond., Aug. 1948, pp. 91-94. 
Types of boilers commonly employed; the piping for 
the flow and return water and the boiler feed, the 
boiler fittings required; mixing; meters and con- 
trols; sizing the boiler feed pump. 


“High Pressure Hot Water—What It Is and What Its 
Uses Are,” J. R. Kell, Heating, Piping and Air Cond., 
April 1948, pp. 93-97. 
Uses; advantages; disadvantages; design data; equip- 
ment required, 


“Compression Tank Selection for Hot Water Heating 
Systems,” H. A. Lockhart and G. F. Carlson, Heating, 
Piping and Air Cond., April 1953, pp. 182-139. 
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Simplified procedure for selecting the size of com- 
pression tank for forced circulation hot water heating 
systems. Average values have been obtained for the 
water content of boilers, radiators, convectors; and 
piping and panels for panel heating systems. A table 
facilitates tank selection for standard conditions with 
correction factors for other conditions. Equations 
for sizing tanks developed. 


Heat Load Determinations 


“Steam Losses From Steel Piping—24 To 6 Inch Pipe,” 
Air Conditioning, Heating and Ventilating, Oct. 1955, 
Reference Data Sheet. 

Tabular data. 
“Your Heat Loss Through Open Windows,” A. H. 
Koepf, Power, May 1955, p. 103. 

Graphical solution. 


“Chromalox Data for Calculating Heat Requirements,” 
Ik. L. Wiegand Co., Technical Bulletin No. 54, Jan. 
1953. 
Procedure for calculating heat requirements; room 
heating; air heating; heating liquids and solids; 
selection of electrical heaters; heat losses on open 
containers; specific heats of solids, liquids, gases and 
vapors. 


“Effective Heat and Heat Loss Calculations,” C. O. 
Mackey and N. R. Gay, Heating, Piping and Air Cond., 
Dec. 1951, pp. 94-96. 
Discussion of inaccuracies of conventional heat loss 
caleulations due to the fact that heat losses depend 
on the type of heat used; how to allow for these 
inaccuracies. 


“Effective Heat and Heat Loss Calculations,” C. O. 
Mackey and N. R. Gay, Heating, Piping and Air Cond., 
Jan. 1952, pp. 130-132. 
Measuring performance of heating units; comfort 
determination; determining effective heat. 


“Heat Losses for Various U-Values and Areas,” Heating 
and Ventilating, Sept. and Oct. 1951, Reference Data 
Sheet. 
Tabular; areas 1 to 1,000 sq. ft. for U’s of 0.06 to 
1.50 Btu/hr., sq. ft., deg. F. 


Ventilating and Air Conditioning 


Fans and Blowers 
“Evaluation in Fan Selection,” A. N. Rogers, Heating 
and Ventilating, July 1954, pp. 64-67. 
A method of evaluation is presented and design cal- 
culations included to show how the data are used; 
operating costs; fan characteristics; design calcula- 
tions. 


“How to Design Good Fan Inlet Connections,” C. J. 
Trickler, Heating, Piping and Air Cond., April 1956, 
pp. 127-128. 
Turning vanes; graphic presentation of good inlet 
design with dimensions. 


“Flow and Fan—Principles of Moving Air Through 
Ducts,” C. H. Berry, Heating and Ventilating, Jan.-Dec. 
1953, Parts I-XII. 

A complete and detailed series on air moving. 


Part I—“Factors in Gas Flow Measurement,” Jan. 

1953, pp. 81-87. 
Equations; elevation; 
assumptions. 


pressure; draft; density; 


Part IIl—‘“Pressure and Loss Calculations,” Feb. 

1953, pp. 93-98. é 
Basic considerations of loss calculations; velocity 
and velocity pressure; sudden expansion; pressures 


in a duct system; three sample calculations. 
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Part III—“Losses in Straight Uniform Ducts,” Mar. 
1953, pp. 87-94. 
Velocity pressure as the loss unit; losses in straight 
duct; friction coefficients; velocity and quantity; 
friction loss in rectangular ducts; round duct 
equivalents; graphical solution for pressure drop; 
loss calculations shown in detail. 


Part IV—‘“Losses in Diverging Passages,” Apr. 1953, 
pp. 103-110. 
Friction and shock losses in passages of increasing 
area; abrupt expansion; tapering enlargements; 
shock losses; influence of taper angle on losses; 
abrupt expansions in series. 


Part V—‘“Losses in Converging Flow,” May 1953, 
pp. 88-94. 
Converging flow as represented by flow through 
nozzles, orifices and fittings; rounded entrance 
nozzles; sharp edge orifice; effect of non-uniform 
flow; loss in elbows, tees and fittings. 


Part VI—“The System Considered as a Whole,” June 
1953, pp. 91-96. 
The fan and its relation to the system through 
which it maintains flow; system losses; changing 
the system resistance; pressures and the system 
resistance; power; static horsepower variation of 
resistance with flow and fluid; equivalent orifice. 


Part VII—‘Fan Performance,” July 1953, pp. 85-90. 
Factors involved in performance; characteristic 
curves; fan type; centrifugal; axial fan; equivalent 
orifice; fan rating. 

Part VIII—“Effect of Variables on Fan Perform- 

ance,” Aug. 1953, pp. 103-106. . 

The influence of fan diameter and speed, gas den- 

sity and system resistance on fan performance; 

useful constants developed; fan laws stated; dimen- 
sionless constants for fans; efficiency; specific 
speed; equivalent orifice. 


Part IX—“Fan and System,” Sept. 1953, pp. 103-106. 
A comparison of similar fans; how to predict fan 
performance by tests; density effects; fan laws. 


Part X—“Selecting a Fan,” Oct. 1953, pp. 90-94. 
Criteria for selection of a fan for a specific duty, 
discussed from the view-point of various selection 
methods; how to deal with changes in specifica- 
tions; dimensionless constants. 

Part XI—“Fan Selection and Rating,” Nov. 1953, 

pp. 88-94. 

A chart for selection of a fan from a series of 
similar fans is developed, after the demonstration 
of the effect of errors in computing system resist- 
ance; margins of safety; compensation for errors; 
tip speed; selection by graphical method; fan 
capacity tables. 


Part XII—“Fan Operation and Control,” Dec. 1953, 
pp. 102-107. 
Fan stability and volume control; analysis of the 
factors affecting abnormal operation of a fan. 
Parallel operation; speed control; damper control. 


“Let’s Speed Up the Fan!,” P. Franck, Heating, Piping 
and Air Cond., Aug. 1951, pp. 84-86. 
A method to estimate amount to speed up a fan to 
correct performance of ventilating system. Resistance 
of filters and coil; system comprising fan and ducts. 


“Relation of Fan Characteristics to Common Ventilation 
Problems,” H. M. Chapman, Heating and Ventilating, 
June 1951, pp. 71-74. 
What the engineer should take into account in specify- 
ing fans for various industrial applications. 


“Centrifugal Fans,” W. Huebner, Heating, Piping and 
Air Cond., Aug. 1950, pp. 88-91. 
Fundamental fan facts essential to proper selection 
and application; three general types of centrifugals; 
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representation of fan performance; energy losses; the 
laws of fan performance; selection. 


“How to Avoid Fan Platform Vibration,” J. H. Shrock, 

Heating, Piping and Air Cond., Feb. 1956, pp. 135-136. 
Basic discussion of the factors involved; mass, ver- 
tical supports; noise sensitiveness; suspension. 


“How to Balance Fan Wheels in the Field,” C. J. Trick- 
ler, Heating, Piping and Air Cond., Nov. 1955, pp. 
135-136, 
Balancing fans with sleeve bearings; dynamic bal- 
ance. Cause of vibration vs. method of checking. 


“Equipment Selection Forms for Heating, Ventilating 

and Air Conditioning Design,” J. W. Habjan, Heating 

and Ventilating, Sept. and Oct. 1954, Parts I and II. 
Suggested equipment selection forms presented to 
convey to the contractor the type of equipment 
required, so that costly errors may be avoided. 


“Nomograph Cuts Time for Making Cooling Tower 
Calculations,” G. E. Mapstone, Chem. Eng., Oct. 1953, 
p. 212, 

Nomographic solution with typical example problem, 


Ventilating Requirements 


“Ventilating Requirements,” Chem. Process., June 1954, 
p. 202, 
Air changes required for good ventilation for various 
areas; recommended velocities for exhaust hoods. 


“Ventilating Gas-Air Mixtures,” J. D. Constance, Plant 
Engineering, Dec. 1953, pp. 74 and 146, 
The influence of specific gravity of the gas and its 
diffusion rate on design of exhaust hoods or other 
ventilating openings; specific gravity and diffusion 
rates listed for several gases and vapors. 


“Relative Volatility, Maximum Allowable Concentra- 

tions, and Ventilation Rates for Common Solvents,” 

Heating, Piping and Air Cond., Aug. 1952, p. 109. 
Tabular form. 


“Solvent Vapor Control,” J. O. Amstuz, Mechanical 
Engineering, Feb. 1949, pp. 148-147. 
Explosion hazards; maximum allowable concentra- 
tion, lower and upper explosion limits of gases and 
vapors; explosive danger of solvents; health hazards. 


Heat Loads 


“Calculation Heat Gains in Air Conditioning Loads,” 

C. W. Brown, Heating and Ventilating, Aug. 1949, pp. 

85-100. 
Heat-gain calculation procedure used for determina- 
tion of the cooling load for equipment selection, 
Transmission coefficients; temperature differentials; 
heat leakage; heat gain from ventilation air; ventila- 
tion requirements; infiltration rates; heat from occu- 
pants; heat from lights and appliances; heat from 
motors; sun effects from walls; solar absorption 
coefficients; heat storage in walls; time lag in trans- 
mission of solar radiation. 


Humidity 


“Water, Air, and Energy—A Psychrometric Review,” 
I’. W. Hutchinson, Air Conditioning, Heating and Venti- 
lating, April 1955, pp. 90-95, 
Fundamental principles; dynamic transfer service; 
process paths; critical loading conditions; limitations 
of the wetted surface. 


“Moisture Content Chart Speeds Humidity Calculations,” 
J. Hogan, Chem. Eng., May 1954, pp. 216-218, 
Nomographic solution. 


“Here Is a Nomograph to Solve Your Humidity Prob- 
lems—Easily,” S. Stern, Chem. Eng., Feb. 1954, pp. 
188-189. 

Nomographic solution for humidity problems. 
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“Simplifying the Choice of Cooling and Dehumidifying 
i-quipment,” M. A. Ramsey, Heating, Piping and Air 
('ond,, Mar. 1952, pp. 95-97, UY, 
chometric review; factors in selecting coils are 
considered; example calculations. 


“Simplifying the Choice of Cooling and Dehumidifying 
Equipment—Solving Air Conditioning Problems on the 
Psych Chart,” M. A. Ramsey, Heating, Piping and Air 
Cond,, Jan. 1952, pp. 149-151. 
How to solve air conditioning problems on the psycho- 
metric chart, 
“Paychrometric Chart—-Normal Temperatures,” Carrier 
Corp., Form AC-221, 1951. 
Psychrometric chart with 
various problems. 
“Psychrometric Chart—High 
Corp., Form AC-199, 1946. 


example calculations of 


Temperatures,” Carrier 


“Psychrometric Chart—Low Temperatures,” Carrier 


Corp., Form AC-246, 1946. 


Cooling Towers 


“Pressure Drops in Cascade Coolers,” D, S. Davis, Chem. 
Process., May 1956, p. 222. 
Nomographic form. 


“Water Cooling Towers,” H. FE. Degler, Factory Man- 

agement and Maintenance, Feb. 1955, pp. 106-109. 
Installation pointers; operation pointers; maintenance 
pointers, 


“Facts About the Operating Principles and Application 

of Cooling Towers,” Factory Management and Mainte- 

nance, Feb, 1955, pp. 228-232. 
Types; application; degasification; 
solved solids. 


removal of dis- 


“Cooling Tower Design for Air Conditioning Service,’ 
R. C. Kelly, Heating, Piping and Air Cond., Jan. 1952, 
pp. 124-129, 
Design and construction details for air conditioning, 
ervice requirements; structural and mechanical 
design; materials of construction; physical properties 
of the tower 


Exhaust and Ventilating Systems 


“Cooling Hot Spots in Industry,” A. B. Wason, Heating 

and Ventilating, Sept. 1954, pp. 87-94. 
Corrective measures for reducing excessive tempera- 
tures by evaluation of the element sources producing 
heat; heat generated by the human body in 80 F. 
environment; pounds of water evaporated per hour 
from free water surface per square foot—tabular 
form; vapor absorption system; transmission heat; 
radiant heat; forced ventilation; precautions in spot 
cooling; cooling with refrigeration. 


“Short-Cut Method Aids Figuring Exhaust and Collect- 
ing Systems,” W. H. Fogle, Heating, Piping and Air 
Cond., July 1961, pp. 75-78. 
Method of determining static losses in industrial 
exhaust and collecting systems is explained by means 
of a sample problem and its step-by-step solution; 
tables and sample calculations. 


Ducting 


“To Size Ducts, Adequately Select the Right Pressure 
Drop,” V. J. Turecamo, Heating, Piping and Air Cond., 
April 1956, pp. 110-112. 
Sizing ducts by the equal friction method requires 
finding the correct friction loss or pressure drop; 
velocity drop; optimum velocity; mean velocity; air 
distribution. 


“Nomograph Simplifies Duct Design,” R. W. Ruppert, 

Heating, Piping and Air Cond., July 1955, pp. 127-128. 
Nomographic solution given velocity and volumetric 
flow rate. 


“Friction Losses in Round Aluminum Duct,” F. W. 
Hutchinson, Heating, Piping and Air Cond., May 1953, 
pp. 119-124. 
Evaluation of roughness factor and friction factor of 
round aluminum duct; comparison of results for 
standard construction aluminum duct vs. conventional 
sheet metal duct. 


“Static Pressure Losses in Duct Elements,” Heating and 
Ventilating, Jan. and Feb. 1953, Reference Data Sheet. 
Tabular. 


‘Thermal Capacity of Warm and Cold Air Ducts,” F. W. 
Hutchinson and B. F. Raber, Heating and Ventilating, 
April 1952; Reference Data Sheet. 

Graphical presentation. 


“Pointers on Air Conditioning Duct Design and Installa- 

tion,” Heating and Ventilating, Oct. 1951, pp. 87-97. 
Joints and seams; fittings; connections; obstructions; 
weight of ducting per linear foot; fan connections; 
heater connections; outside air intakes; dampers and 
splitters; noise control. 


“Corrosion Characteristics of Various Duct Materials,” 
J. W. McWilliams, Heating and Ventilating, July 1951 
pp. 85-86. 

Tabular arrangement with explanatory text. 


“Duct Sizing—Easy as ABC!,” A. B. Stickney, Powe? 
Engineering, Nov. 1950, pp. 64-65. 
Method for sizing of ducting; tables and example. 


“Modern Thinking Applied to Duct Design,” K. Walker, 
Heating, Piping and Air Cond., Mar. 1950, pp. 97-99. 
Volume regulation in tees; exhaust tee; supply tee. 


Miscellaneous 


“Fan Cooling—Influence of Altitude,” J. C. van Rijn, 

Product Engineering, June 1956, pp. 198-201, 
How variations in air density and temperature affect 
heat transfer in cooling systems at altitudes from sea 
level to 15,000 ft.; increasing air volume flow by 
higher shaft speed or larger fan; effect of power line 
frequency variation on cooling fan operation; factors 
influencing motor hp and fan performance. 


“Easy Figuring Helps You Check Out Refrigeration for 
Air Conditioning,” D. K. Chapman, Power, July 1953, 
pp. 122-128. 

Seven formulas to find capacity of a system. 


“Air Conditioning Design Conditions—Industrial Plants,” 
Heating and Ventilating, Jan. and Feb. 1951, Reference 
Data Sheet. 
Cosmetics, distilling, electrical manufacturing; glass 
and glass yarn; leather industries. Linoleum, ma- 
chinery manufacture; machine assembly; matches; 
munitions, pharmaceuticals. 


“How to Avoid Condensation Troubles When Using Cold 
Primary Air Ducts,” J. Everetts, Jr., Heating, Piping 
and Air Cond., Nov. 1948, pp. 71-75. 
Results of tests made with systems where a small 
amount of low temperature primary air is condi- 
tioned and distributed to units for cooling rooms and 
small offices. Primary air ducts passing through 
yalls; methods of prevention; installation techniques. 


Operation and Maintenance 


“Refrigeration Operating Costs,” L. J. Murphy, Heating 
and Ventilating, Oct. 1953, pp. 87-89. 
Nomographs for: water costs; electrical energy costs. 


“What's the Operating Cost?,” W. A. Stahl, Heating, 
Piping and Air Cond., Oct. 1952, pp. 89-91. 
Keeping track of costs; hints on cutting costs; 
accounting methods; cost of adding air conditioning. 


“Hints on Air Conditioning Trouble Shooting,” T. A. 
Williams, Heating, Piping and Air Cond., Jan. 1952, 
pp. 156-157. 
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General discussion of common problems and their 
cures, 


“Selection, Operation and Maintenance of Industrial 

Cooling Equipment,” H. E. Degler, Heating and Venti 

lating, Sept. 1951, pp. 65-71. 
Cooling water requirements; 
water reuse; evaporative 
towers. 


methods for 
water cooling 


cooling 
cooling; 


Insulation 


General 


“Permanent Tank Insulation Costs Less,” Industry and 
Power, April, 1955, pp. 49-51. 
Heating cost comparison, bare and insulated tanks. 


“Insulation for Heat and Cold,” R. Thomas and W. C. 
Turner, Chem. Eng., June 1953, pp. 221-225. 
Materials and application methods; characteristics 
of thermal insulation materials; economic thickness; 
other factors affecting thickness; reflective insulation: 
vacuum as insulation; insulation for extremely low 
temperatures. 


“Thermal Insulation for Industrial Requirements, Parts 
I-X,” R. Thomas, Pet. Refiner, Jan.-Nov. 1952 and Jan.- 
Feb. 1953. 


Part I, “Basic Considerations,” Jan. 1958, pp. 87-90. 
Data to be considered in design of thermal insula- 
tion; effect of moisture drive at different tempera- 
ture levels. 


Part II “Design Considerations for High Temperature 
Range Insulation,” Feb. 1952, pp. 117-121. 
Specific details on insulating materials for the high 
temperature range; application requirements and 
methods, insulation characteristics. 
Part III “Specifications and Application of High 
Temperature Range Insulation,’ Mar. 1952, pp. 143- 
48. 
Specification writing; insulation drawings; mainte- 
nance; insulation lists and bills of material. 


Part IV “Design Considerations for Atmospheric 
Temperature Range Insulation,” June 1952, pp. 113 
116. 
Design considerations; physical requirements; in- 
sulation tests. 


Part V “Specification and Application of the Atmos 
pheric Temperature Range Insulation,” July 1952, 
pp. 145-149. 

Specifications, and application details. 


Part VI “Design Consideration for Low Temperature 
Range Insulation,” Aug. 1952, pp. 113-116. 
Design considerations with emphasis on properties 
other than thermal resistance; installation; secure- 
ment; vapor barrier; testing. 


Part VII “Specifications and Application of Low 

Temperature Insulation,” Oct. 1952, pp. 115-123. 
Insulation specifications; piping specifications; 
application; testing; inspection; maintenance. 


Part VIII “Design Considerations in the Use of 
Thermal Insulation, How Use Of Metallic Materials 
In Reflective Insulation Is Gaining Wide Attention,” 
Nov. 1952, pp. 151-156. 

Radiation; conduction; reflective insulation. 


Part IX “Here Are the Mathematical Tools That Can 
Be Used to Determine the Proper Type and Thickness 
of Insulation,” Jan. 1953, pp. 107-110. 

Theory of heat transfer; equations derived. 


Part X “This Final Installment Defines the Needs 


and Progress Toward Standardization and Highlights 
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Some Educational Shortcomings,” Feb. 1953, 


97-98. 
Standardization 
faulty liason. 


pp. 


and bids; research program; 


Determination of Required Thickness of Insulation 


“How to Pick Right Pipe Insulation,” P. J. M. De Ley, 
Power, Nov. 1953, pp. 78-81, 220, 222. 
Two charts and a calculation method that simplifies 
and speeds insulation choice: costs. 


“Figuring Heat Loss, Economic Thickness,” P, W. Swain, 
Power, Juiy 1951, p. 107. 
Chart and graphs. 


“Chart Giving Insulation Thickness to Prevent Sweat- 
ing,” Power Engineering, Nov. 1950, p. 9. 
Nomographie form. 


“Pick Off Economic Insulation Thickness,” Kh. A. Bayard, 
Chem. Eng., June 1950, pp. 142-144, 
Economic thickness of insulation for flat or curved 
surfaces, single or in combination by simple graphical 


method; costs. 


Heat Losses from Bare and Insulated Surfaces 


Graph for Specifying Block 
Heating and Ventilating, Aug. 


Insulation 
1954, pp. 


*‘Heat-Loss 

Thickness,” 

81-82. 
Graphical solution with examples. 


Reference Data 
and Ventilating, 


Piping,” 
Heating 


“Heat Losses From Steam 

Sheets—Air Conditioning, 

Sept.-Dec. 1955 & Jan, 1956, 
4 to 24 in. pipe sizes. 


Block 


“Specifying Graph Gives Heat—Loss Data for 
1956, 


and Cement Insulation,” Plant Engineering, Jan. 
p. 32, 

Graphical presentation. 
“Cost of Heat Loss—Insulated Vessels,” Power, Oct 
1953, p. 125. 

Nomographiec solution. 


Specifications and Applications 
the 
Systems in Commercial and Institutional Buildings, and 


Multiple Dwellings, Just Adopted by the Magnesia Insu- 
lation Manufacturers Association,” Heating, Piping and 


“Mima Specification for Insulation of Heating 


Air Cond., April 1951, pp. 128-129. 
Complete specifications for 85% magnesia insulation 


Thermal Conductivities and Physical Data 


“Thermal Conductivities for Insulation Material,” Robert 
Hlavin, Chem. Process., Nov. 1954, p. 202. 

Graphical solution. 
Materials,” 


Thermal Insulation 


999 


“Characteristics of 
Chem. Eng., June 1953, p. 
Tabular form. 


Tracing of Pipe Lines 
“Conductive Putty Improves Steam Tracing,” V. W. 
Weidman, Chem. Eng., Mar. 1955, pp. 204-208. 
Description, performance and formula for a con 
ductive putty for heat transfer characteristics; (use 
ful in steam tracing of pipe). 


“Electrically Heated Pipelines Keep Fuel Oil Flowing,” 
J. B. Wylie, and J. C. Harris, Jr., Industry and Power, 
Feb. 1955, pp. 63-65. 
Methods of electrically heating pipe lines to keep 
viscous materials fluid and caameabee, 


Literature 
For 
Corp 9 


Insulation 
Corning 


Stay-Dry 


*“Foamglas—the Cellular 
i Pittsburgh 


Piping and Equipment,” 
Booklet Fl-108, 1955. 
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Physical properties; recommended application meth 
ods and specifications for pipes and equipment; re- 
quired thicknesses. 


“Styrofoam—Expanded Polystyrene,” The Dow Chemi- 
cal Co,, Form No. PTS-48A-6M-655, June 1955. 
Physical properties; applications. 


“Gilsulate Insulation for Insulation and Protection of 
Hot Underground Pipes,” Technical Data Manual, 
American Gilsonite Co., 1954. 

High resin content asphaltite as insulation material 

in ditched piping; data and specifications; design pro- 

cedure and method. 
“Armstrong Jrtaatstel Insulations,” Armstrong Cork 
Co., 11-S-55- 1954. 

Required = OF al of insulation; application and de- 

sign data; recommended cold room temperatures; 

specifications, air conditioning and ducting insulation. 
“Fiberglas Low Pressure Pipe Insulation,” Fiberglas, 
1N1.C7, May 1954. 

Description, application; thermal data. 
“Fiberglas Dual Temperature Pipe Insulation,” Fiber- 
glas, 1N1.C3, Feb. 1954. 

Description, physical properties; thermal data. 
“Fiberglas PF Pipe Insulation,” Fiberglas, 1N1.C4, Feb. 
1954, 

Physical properties; application data, heat loss data. 
“Fiberglas Duct Insulations,” Fiberglas 1N16.A1, April 
1953. 

Properties; thermal properties; 

cation; specifications; vapor seal; 


methods of appli- 
duct liners. 


“Insulations for Low Temperature Structures and Equip- 
ment,” Fiberglas 1N6.A8, Aug. 1953. 
Design data; vapor barriers; thermal conductivity; 
installation details; specifications; technical data; 
accessory materials, 


“Fiberglas Insulations for Heated Equipment,” Fiber- 
glas, 1N6.A2, June 1951. 
Selection data; properties; thicknesses; specifications. 


“Insulation Specifications,” Johns Manville, A.LA. File 
No, 87(D, E-1), DS-649, 1951. 
Specifications and installation details; hot and cold 
piping; hot or cold vessels. 


“Mineral ig; Insulation for Heated Industrial Equip- 
ment,” U, Dept. of Commerce, Commercial Standard 
CS117-49, a 1, 1949. 
Physical and thermal properties; installation; mini- 
mum insulation thickness; specifications. 


“Mineral Wool Insulation for Low Temperatures,” U. S. 
Dept. of Commerce, Commercial Standard CS105-48, 
Oct. 20, 1948, 

Same data as above only for low temperatures. 


“General Information and Application Specifications for 

Sheet and Pipe Insulation,” Johns Manville rock cork, 

DS Series 550, Oct. 1944. 
Rock cork insulation; 
application data; insulation 
charts; duct insulation. 


design data; 


specifications; 
condensation 


weights; 


Power Transmission 


Gears and Roller Chains 


“Philadelphia Gears,” Philadelphia Gear Works, Inc. 

G-655, 1955. 
Nomenclature; 
calculating horsepower for spur gears, he 


rules and formulas for — gears; 
: ical gears, 
herringbone gears; spiral and worm gearing;bevel 


gears, Spiral, bevel and zerol gears; surface finishes; 


horsepower and torque; shaft stresses; 


keyways; 
lubrication. 


determination of bearing loads; 


“Roller Chain Applications—Disclose Versatility of This 
Power Transmission Device,” F. E. Riley, Plant Engi- 
neering, Jan. 1956, pp. 105-107. 
Load suspension; platforms; lifter link; gear service. 


V-Belt Drives 


“Quick Selection Tables—Constant Speed Texrope 

Drives,” Allis Chalmers Co., Tex-Book 20p40, 1956. 
Belt selection and installation; engineering formulas; 
belt speed; sheaves; horsepower ratings; design of 
V, flat and quarter turn. 


“Quick Selection Tables—Variable Speed Texrope 

Drives,” Allis Chalmers Co., Tex-Book 20p50, 1956. 
Selection, installation and design of variable speed 
drives; engineering formulas, horsepower ratings. 


” 


“Preventive Maintenance for V-belt Drives,” Dayton 
Rubber Co., 1954. 
Preventive maintenance of V-belts; installation; con- 
struction; costs of down time. 


“The Use and Maintenance of V-Belt Drives,” F. H. 
Rumble, Heating, Piping and Air Cond., June 1952, pp. 
102-104, 
High capacity 
shooting. 


belts; maintenance and_ trouble 


“V-Belt Drive Data,” F. H. Rumble, Heating, Piping and 

Air Cond., Nov. 1951, pp. 111-112. 
Motor characteristics; service factors; 
size; sheave sizes. 


speed vs. belt 


Bearings 


“Energy Loss in Horizontal Bearings,” 
Power, May 1956, p. 103. 
Nomographic solutions. 


ie We 


Hamm, 


“Compensating for Thermal Expansion,” P. T. Kaester, 

Product Engineering, Mar. 1956, pp. 162-165. 
Calculation of thermal effects on size and alignment 
of gears and bearings; methods of compensation. 


“Which Bearing for Which Service? ,” E. P .Stahl, Plant 

Engineering, Feb. 1954, pp. 106-110, 160, 162, 164. 
Bearing characteristics; applications; lubrication; 
sealing; preventive maintenance; _ self-aligning 
bearings. 


Variable Speed Devices 


“Speed Regulation in the Modern Plant,” R. R. Taggs, 
Mill and Factory, Aug. 1955, pp. 79-84. 
Multi-speed induction motors; variable voltage con- 
trol; reduced primary voltage control; eddy current 
drive; excitation; speed reduction limit. 
“Variable Speed for Process Control,” R. Le Baron 
Bowen, Jr., Chem. Eng., July 1955, pp. 215-222. 
Engineering evaluation of equipment and methods for 
automatic process control with variable speed me- 
chanical transmission; costs; flow rate control; trans- 
mission characteristics. 


“Automatic Control for Variable Speed Transmissions,” 
R. Le Baron Bowen, Jr., Industry and Power, June 
1955, pp. 48-50. 
Direct linkage; synchronization; liquid level control; 
pilot valve positioner; standardization. 


“Gearmotors—Their Selection and Application,” C. E. 

Knoer, Plant Engineering, Feb. 1954, pp. 84-87. 
Standard speed units; load requirements; service 
classifications; overhung loads; mounting; lubrica- 
tion; maintenance; output speeds. 


“Give a Thought to Variable Speed,” F. 
Heating and Ventilating, Sept. 1951, p. 97. 
Tabular presentation of types and applications. 


H. Rumble, 


August 1957—-CuemicaL ENGINEERING 





MECHANICAL ENERGY 
Improves Diffusional Separations 


Applying mechanical energy to aid mass transfer can improve 


many diffusional separations. Among the most likely ones are ion exchange. 


adsorption, molecular distillation, gas absorption, extraction. 


HERBERT F. WIEGANDT, Cornell University, Ithaca, N. Y.* 


Physical separations can be 
classified into two broad groups as: 
(1) mechanical separations, and 
(2) diffusional separations. The 
distinction serves to classify the 
operations, but it does not preclude 
the use of mechanical energy as a 
means of improving diffusional 
mass transfer. Improvement of the 
diffusional separations is currently 
of growing interest in the chemical 
process industries. There are sev- 
eral good reasons for this. 

For example, many of the recent 
catalytic syntheses produce mix- 
tures which contain components 
with closely related physical prop- 
erties. This means that the re- 
covery of individual components 
demands more and better separa- 
tion equipment than was formerly 
needed. Examples include the oxida- 
tion of hydrocarbons to give acids, 
aldehydes and alcohols; recovery 
of byproducts from the Fischer- 
Tropsch type of reaction; and re- 
covery of aromatics from catalytic 
reforming operations, 

There has also been a _ trend 
toward higher product specifica- 
tions, which often calls for an im- 
proved diffusional separation. Some 
examples include the preparation 
of paraxylene from mixed xylenes; 
the recovery and concentration of 
uranium salts; the production of 
pure germanium, titanium and 
silicon; the selective recovery of 
the desired components from anti- 
biotic fermentation broths; and 
the large-scale production of heavy 
water, 

Although there are several ways 
in which diffusional separations 
can be classified, the equipment 
engineer realizes that when he 
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works with some combination of 
gases, liquids or solids, diffusion 
must take place either through a 
mobile interface, a fixed interface, 
or occasionally in the absence of 
any interface. The adjoining tabu- 
lation gives such a classification. 
In it examples of applicable unit 
operations are given. 

As the operations listed in the 
table are taken up, it should be 
realized that some of the equipment 
discussed here is still in the labora- 
tory stage and that this report 
is therefore ahead of commercial 
availability. Those pieces of equip- 


NO INTERFACE 


Gas or liquid 
Electrolysis (ion transport) 
Dialysis 
Gaseous diffusion 
Thermal diffusion 
Centrifugation 
FIXED INTERFACE 


Gas-solid 
Adsorption (within solid) 
Sublimation 
Drying (falling rate) 
Liquid-solid 
Adsorption (ion exchange) 
Leaching 


Crystallization 
MOBILE INTERFACE 
Gas-liquid 
Gas absorption 
Distillation, stripping 
Evaporation 
Humidification 


Liquid-liquid 


Extraction 


ment which are currently in com 
mercial production of chemicals are 
specifically indicated. 

Perhaps some clarification of the 
meaning of applying mechanical 
energy to aid diffusion should be 
introduced at this point. Obviously 
energy is needed for any separa- 
tion and it must be supplied from 
external source. We are talking 
here about separations processes 
which have supplementary energy 
effects added to aid their conven- 
tional behavior. 


Character of Interface 


No Interface—It is immediately 
evident that with separatiens which 
take place in a single phase, any 
mixer type contacting device would 
work counter to the desired separa- 
tion; in these unique diffusional 
separations we are concerned with 
the segregation of individual mole- 
cules within a solution. 

Let us consider the separation 
of isotopes. This is the most diffi- 
cult of the no-interface physical 
separations. The law of atmo- 
spheres states that in the absence 
of thermal circulation, a concen- 
tration gradient will exist with 
the heavier molecules at the bottom 
of a long vertical column. This is 
a result of gravitational force. 
Isotopic mixtures have been par- 
tially separated by means of an 
ultra-centrifuge, the centrifuge act 
ing aS an un-mixing device as it 
magnifies the effect of gravity. 
While the method has not developed 
to production scale, it shows that 
applied energy can be utilized even 
in this type of diffusional operation 

Theoretically, since thermal dif 
fusion depends upon density-tem- 
273 
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Mixing Energy Available from Gravity Operation 


Atmosphe fic and pressure distillation 


Vacuum distillation (columns) 


Gas absorption 


Molecuiar distillation 


Extraction 


HMM 
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perature relationships, centrifugal 
action would have an effect also on 
this operation. It will be interest- 
ing whether in the future 
mechanical energy will prove useful 
for the no-interface examples in 
the tabulation. 
Fixed Interface 
than one phase and one of 
phases is a solid, the surface of the 
represents a fixed interface. 
When interfaces exist within 
the solids, as in adsorption on 
porous solids, drying (in the fall- 
ing-rate period), leaching, and ion 
exchange, the application of mixing 
energy is extremely helpful in im- 
proving the transfer to the 
surface of the solid, Recent work 
has shown the overall contributions 
to mass transfer that spinner col- 
umns give in ion exchange. The 
benefits in this case come largely 
from the reduction of channeling. 
When this technique is applied to 
continuous countercurrent lon ex- 
change, a central rotating cylinder 
swirls which 
make the column look like a stack 
of alternating disks of  ion-ex- 
change resin and liquid, The con- 
struction is similar to that shown 
in Fig. 4, Resin particles are in 
troduced at the top of the column, 
where they fall into one swirl. They 
settle through this swirl, then drop 
into the next, until they reach the 
bottom of the tower. The maximum 
is achieved 
rate 


to see 


If there is more 
these 


solid 
also 


mass 


is used to produce 


rate of mass transfer 
with the minimum rotation 
necessary to obtain 


wwirls, about 


TTT 


—— IMT 
IM 


Falling 


film still 


IMM 


hn 





“to” 10 ] 


Ft.-lb. energy per lb charge 


50 rpm, in a 6-in, diameter column. 
produce channeling; 
higher rates bring about mixing 
between swirls. There is no evi- 
dent reason why similar behavior 
would not occur in adsorption be- 
tween liquids and solids. 

When diffusion takes place with 
a simultaneous change in phase, 
for instance, in sublimation, dis- 
solution, or crystallization, the 
value of agitation is obvious as 
a means of improviag diffusion 
rate. Putting chemicals into solu- 
tion is not a separations operation, 
but sublimation and crystallization 
frequently represent the 
removal of component 
a mixture, 

Forced-circulation evaporators 
using recirculation pumps and 
operating as evaporator-crystalli- 
zers have many advantages 
conventional evaporators in rate of 
crystal growth and control of crys- 
tal size. Crystallization from solu- 
tion by cooling may frequently be 
carried out rapidly with the aid 
of agitators in vessels equipped 
with cooling facilities. 

Mobile Interface—The 
possibilities for using mechanical 
devices to aid mass transfer seem 
at present to be in the mobile- 
interface group, particularly for 
yas absorption, distillation and sol- 
vent extraction. The wide ranges 
of energies that are inherent in 
these separations when 
operated without internal mechani- 
cal devices and relying on gravity 
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forces alone are shown in Fig. 1. 

The values in Fig. 1 were ob- 
tained by means of some very sim- 
ple assumptions. For distillation, 
for example, it is assumed that 
gases expanding as they pass 
through the liquid on a tray bring 
about mixing and interfacial con- 
tact. If we assume that the mixing 
energy comes essentially from the 
pressure drop through the column, 
we can calculate the adiabatic ex- 
pansion of the gas phase in a col- 
umn operating at high reflux ratio 
as follows: 

Let us take the following values: 
Let P, (overhead) 20 psia. 
2,880 Ib./ft.2; P, (bottom) 40 
psia.; k (¢,/¢,) 1.3; reflux 
100/1; overhead-bottoms ratio je 
mole wt. 50; and temp. 600 R. 
Then: 


2,880 6.48 &« —" 
0.3 


9,500 ft.-lb. /Ib. feed 


It may seem surprising at first 
yvlance that the energy available 
from pressure drop in vacuum dis- 
tillation columns is greater than for 
conventional distillation, particu- 
larly when every effort is made to 
design vacuum columns for a mini- 
mum of pressure drop. However, 
the reason becomes more apparent 
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when it is realized that the work 
energy depends not so much on the 
pressure drop itself as it is on the 
ratio of pressures from the bottom 
to the top. A still operating with 4 
psia, at the bottom and 0,1 psia. 
overhead—other conditions being 
the same as in the example—would 
represent an expansion energy of 
6.5 x 10° ft.-lb. per lb. of feed 
charged. 

Conventional gas absorption col- 
umns entail pressure drops in the 
same general range as distillation. 
When based on the quantity of 
charge, the once-through (no re- 
flux) passage of the gas results in 
a lower maximum for gas absorp- 
tion than for distillation. In the less 
frequent cases where gases are ab- 
sorbed by bubbling them through 
the liquid, the pressure drop and 
hence the energy losses are greater 
than for a scrubber in which the 
gas is the continuous phase. 

Theoretically, no mixing energy 
is required for a molecular still. 
There is no boiling and gases merely 
evaporate from the surface of the 
liquid, traveling the short-path dis- 
tance to the condenser surface un- 
der conditions of very high vacuum. 
Actually, a stagnant liquid under 
these conditions will quickly de- 
velop a surface from which evapo- 
ration is unsatisfactory. Any suc- 
cessful molecular still must operate 
in such a manner as to prevent this 
surface blinding. 

Fig. 1 takes the liberty of re- 
ferring to the energy available for 
creating a new liquid surface as 
mixing energy, even though it ap- 
plies only to the liquid phase. In 
falling-film stills, use of an external 
pump enables a liquid film con- 
stantly to flow by gravity over a 
heated surface. Although the vapors 
are assumed to travel from the 
liquid to the condenser surface 
without pressure drop, the liquid in 
gravity flow can be assumed to 
expend its energy of fall in mixing. 
To what extent this energy is uti- 
lized for creating new interfacial 
area is open to question, but it does 
represent a maximum and it shows 
this still to have very little energy 
available for affecting the interface. 

If the circulation comes only 
from the local density differences 
caused by heating the under-sur- 
face of a liquid reservoir, as in 
the pot still, there is an insignifi- 
cant amount of energy available for 
renewing the exposed surface. Fig 
1 assumes that vaporization takes 
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DIFFUSIONAL SEPARATIONS 


Mechanical Energy for Systems With Mobile Interface 


Equipment 


Centrifugal 


Centrifuge 

Spinning cone or disk 
Spiral, sieve spiral 
Concentric, hot-cold 


Pulsating 


Sieve-plate column 
Packed column 


Mixing 
Multi-disks 
Paddles 
Cylinders 


place from liquid that has received 
a few degrees of superheat and 
that the density difference between 
the superheated liquid and liquid 
at the true boiling point of the sys- 
tem provides the energy for circu- 
lation or mixing. 

Extraction also has little mixing 
energy available from gravity oper- 
ation. Even when the liquids have 
widely different densities, its en- 
ergy position is far below that of 
distillation or gas absorption. With 
liquids of the same density of 
course, the mixing energy is zero 
and extraction is impossible. 

The table above summarizes the 
main types of mechanical equip- 
ment used in distillation, gas ab- 
sorption and extraction to supple- 
ment the mixing energy available 
from gravity operations alone. 

There are several reasons why 
mechanical equipment is rarely 
used for ordinary distillations, that 
is, those at 2 or 3 psi. absolute pres- 
sure, or higher, In the first place 
there is sufficient mixing energy 
readily available to give good turbu- 
lence. With pressure drops in the 
range of 2 to 10 psi., violent agita- 
tion can be achieved in a packed, 
grid, sieve-plate, slot plate, bubble 
plate and other type columns 

Sometimes careful attention must 
be given to the pressure drop in 
order to have satisfactory top pres- 
sure for good condensation, but 
this usually falls within the limits 
of good engineering design. Then 
again, mass transfer coefficients for 


Distillation 


~Mechanical Energy Used fox 


Gas Absorption Extraction 


boiling liquids and condensing va 
pors are exceedingly good, and ex- 
cellent low transfer heights or high 
plate efficiencies can be achieved 
within the scope of gravity opera- 
tion. Thus there is usually no need 
to turn to more expensive types of 
equipment, 

The explanation for high-vacuum 
fractionating columns is not quite 
the same. Hence, most of the x’s in 
the distillation column of the table 
refer to vacuum operation, The 
mass-transfer coefficients are still 
good, but for the higher boiling 
and more viscous liquids which are 
frequently encountered in vacuum 
operation, and for gases at reduced 
they are lower than in 
pressure operations. Although we 
have seen that a large amount of 
energy is available from a small 
pressure drop in vacuum operation, 
it is necessary to keep the pressure 
drop to a minimum in order to have 
low pres the re 
boiler, where the low pressures are 
Hence, the mechani 
cal devices which have keen 
for vacuum distillation have 
aimed, not at improving the agita 
tion over that achieved in conven- 
tional stills, but to provide agita 
pres 


pressure, 


absolute sure at 


most needed 
used 


been 


tion without resorting to sure 
drop. 

Gas absorption usually has ade 
quate mixing energy for good con 
tact, and scrubbing equipment has 
most commonly simple 
packed-column construction, A suit 


able pressure drop, although read 


heen of 
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Condenser . 


ily attained, must be paid for in 
compressor load, Hence, much re- 
search has gone toward improving 
the pressure drop-contact efficiency 
relationships, Since gas absorption 
entails the presence of non-con- 
densibles, mass transfer is far 
inferior to that experienced in dis- 
tillation. 

Number of transfer units in well- 
designed gas-absorption columns 
may be expected to run three to 
five times as high as for distillation 
columns. Mechanical equipment, as 
described later, is extensively used 
for gas absorption, 

More kinds of mechanical aids 
have been suggested for extraction 
than for other diffusional separa- 
tions. Not only does extraction de- 
rive little energy from gravita- 
tional mixing but, compared with 
gas-liquid operations, it may be 
difficult to separate the phases. 
Hence, extraction makes extensive 
use of agitation equipment for con- 
tact, centrifugal equipment for 
phase separation, and combinations 
of both. 

The remainder of this article 
discusses specific examples of 
equipment using mechanical energy 
to help in performing diffusional 
separations, 


Distillation 


As we noted earlier, most applica- 
tions of energy for distillation have 
been aimed at vacuum distillation. 
The first requirement is to vaporize 
the liquid, As the pressure is low- 
ered, the boiling point also de- 
creases, Until operating pressures 
are reduced to about 0.01 mm. Hg 
(10 microns) for laboratory dis- 
tillations, and to about 0.1 psia. for 
larger columns, one can consider 
the possibility of distillation with 
the use of a reboiler, condenser and 
countercurrent reflux. 

However, as the absolute pres- 
sure decreases to the submicron 
level, vaporization takes place by 
molecular escape from the surface 
of the liquid. A stirrer (e.g., Fig. 
2) can be used to expose fresh sur- 
face. Usually for these purposes it 
is constructed to fit very closely to 
the vessel wall, It is possible with 
such a simple device to carry out 
one-stage distillations at a few 
microns pressure, provided that an 
open path leads to a condenser sur- 
face. 

There will be some back-dif- 
fusion of vapor to the liquid in the 


still, increasing as the distance to 
the condenser is increased, How- 
ever, the condenser can be located 
at a distance many times the mean 
free path of the molecules, with dis- 
tillation taking place by escape 
from the surface. 

Without a stirrer or some other 
means for creating new surface, 
even very pure liquids will, in prac- 
tice, exhibit poor evaporation char- 
acteristics from a stagnant film. 
One design of a molecular or short- 
path still (DPI-Hickman still, Fig. 
3) locates the condenser surface at 
a distance from the heated liquid 
less than the mean free path of the 
vaporized molecules. Because the 
area increases as the liquid flows 
from the center of a spinning disk 
or cone to the periphery, new sur- 
face is constantly being generated. 
This short-path still is used com- 
mercially for purification of vita- 
min E and other similar high- 
boiling oils. 

The one dilemma that exists for 
molecular distillation is the prob- 
lem of achieving more than a sin- 
gle-stage separation. There is no 
pressure drop in the conventional 
sense. Hence, there is no partial 
condensation or net flow in any one 
direction toward a final condenser. 
This means an evaporation and 
condenser surface for each stage. 
Thus far, the simplest procedure 
has been to hook a number of in- 
dividual stills in series to obtain 
multi-stage operation, if this is 
necessary. 

A construction that has been used 
for ordinary vacuum distillation is 
the rotating central cylinder which 
provides an open annulus of small 
clearance between it and an outer 
cylinder (Fig. 4), The alternative 
is to rotate the outer cylinder. With 
annular spacings of about 0.04 in. 
and rotational speeds of 1,000- 
6,000 rpm., stage heights of less 
than 0.5 in. have been achieved with 
throughputs of 1 1/hr. Pressure 
drops are about 0.02 to 0.15 mm. 
Hg per theoretical plate, about the 
same magnitude as for special 
packed columns (0.01 to 0.05 mm. 
Hg per theoretical plate). A vari- 
ant of this design uses a heated ex- 
ternal cylinder and a cooled rotor 
to effect additional vaporization- 
condensation throughout the col- 
umn. The arrangement of a heated 
cylinder rotating within a con- 
denser tube has also been con- 
structed. 

The spinning-band column (Fig. 
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5) has been able to operate with a 
lower pressure drop than the con- 
centric-cylinder column. Operating 
pressures may run as low as 0.01 
mm, Hg with pressure drops of 
0.002 mm. Hg per theoretical plate. 
Column diameters up to 4 in. have 
most frequently used metal ribbon 
at rotational speeds of 100 to 1,000 
rpm, Separating efficiencies are of 
the same range as the concentric- 
cylinder column. 

Centrifugal devices for aiding 
counterflow of vapors and liquid 
have been used. The spinning spiral 
(a forerunner of the present Pod- 
bielniak extractor) is a sucessful 
distillation device, but not for high 
vacuum, The Piazza still (Fig. 6) 
utilizes centrifugal action to spin 
cool reflux from a heated surface 
to a cooled surface. This action can 
be repeated many times over in the 
same unit as established by the de- 
sign. 

An analysis of the Piazza still 
shows that the behavior is very 
similar to that of the cold-rotor, 
hot-cylinder but with the use of 
centrifugal action instead of grav- 
ity alone as a source of energy for 
countercurrent flow. It also has 
the feature of an expanding liquid 
surface for the counterflow liquid 
reflux, 

None of the mechanical equip- 
ment described for vacuum distil- 
lation, except for the 5-ft. and 
smaller DPI-Hickman molecular 
stills (Fig. 3) has seen much use 
for chemical manufacture. It has 
been customary in chemical plants 
to use shower plates or low pres- 
sure-drop packing in reflux col- 
umns, Equilibrium flash vaporiza- 
tion with pump-around recycle 
through an external heat exchanger 
is effective for single-stage separa- 
tions. The mechanical device for 
distillation that would be welcomed 
by industry would operate to pro- 
vide a higher pressure at the con- 
denser than that prevailing in the 
still pot. 


Gas Absorption 


The stirred tank is the most 
common  mechanical-energy-using 
contact device of commercial impor- 
tance in gas absorption. A succeas- 
ful disperser must consider a 
proper impeller design. A recom- 
mended construction, as shown in 
Fig. 7, utilizes an impeller with an 
integral cover or shroud, curved 
downward, and a stator that has a 
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cover which continues the down- 
ward curve of the impeller cover. 
The resulting circulation pattern of 
doughnut shape promotes absorp- 
tion by holding the gas in contact 
with the liquid for a maximum 
time. By locating a second impeller 
near the surface, gas which has es- 


‘caped can be recirculated. Up to 


10% by volume of the total pump- 
ing capacity of the impeller can be 
recirculated gas, 

This type of gas absorber is par- 
ticularly suitable for gas-liquid re- 
actions, and when solids are pres- 
ent that would cause plugging of 
a packed tower. Typical examples 
of commercial use include hydro- 
genation of vegetable oils and aera- 
tion of fermentation broth as in 
penicillan production. Such a con- 
tactor has a maximum capacity of 
500 cfm. for a 60-in. impeller. 
Multi-stage operation is practical 
with an arrangement as in Fig. 7. 


. DIFFUSIONAL SEPARATIONS 


The operation of an agitator can 
be modified so that it acts as a dis- 
perser under conditions of severe 
cavitation. The equipment consists 
of a hollow-bladed impeller mounted 
below a draft tube. Gas is drawn 
through a hollow shaft and dis- 
charged into the liquid through the 
tips of the impeller vanes, Applied 
commercially to aerating industrial 
waste and sewage, this device can 
disperse 4 cfm, of air per horse- 
power at 7 ft. submergence and 
620 rpm. 

The centrifugal gas absorber 
shown in Fig. 8 has a number of 
structural features similar to the 
Piazza still (Fig. 6). It has given 
absorption rates of 60 1lb.-moles/ 
(cu, ft.) (hr.) of CO, into aqueous 
ammonia which is 15 to 100 times 
the rate experienced in packed tow- 
ers. Either co-current or counter- 
current flow can be used; the choice 
depends on the intended approach 








DIFFUSIONAL SEPARATIONS 


: io equilibrium. If both plates are 

Extraction Assemblies ° made to rotate oppositely, spray 

develops centrifugally from the 

Steps in Mixer ~Settier Development, Fig. 9 (H«Heavy, L« Light phose ) ridges on both plates. The repeated 

dispersion and collection of the liq- 

ee uid phase is effective. The sieve- 

spiral arrangement to be discussed 

under extraction (Fig. lla) will 

also bring about contact of this 
type. 

It is not suggested that existing 
packed columns are outmoded. 
However, the devices mentioned 
(ot Beveh ennge } (b) Botch continuous extractor show that there is hope for effi- 

settier - . . 
cient contacting even for those 
systems which show high resistance 
. n to mass transfer. Efforts to solve 
HL {| {| these difficulties are not new. On a 
tf small scale the concentric cylinder 
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arrangement (Fig. 4) was used 
ae. for gas absorption at least 40 yr. 
t ago. 
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External energy was used as an 
aid to extraction long before 
countercurrent gravity columns 
were developed. It is the only dif- 
fusional operation commonly aided 
in the laboratory by muscle power 

shaking an extraction flask. The 
industrial modification of this is 
the stirred tank shown in Fig. 9a 
in which the two phases are mixed 
until equilibrium is approached, 
and then allowed to settle and sep- 
arate into two layers. 

r ; Extractors can be classified as: 
(a) Multi- stage mixer (1) differential contactors, in which 
there is continuous counterflow of 
the two phases, and (2) stagewise 
contactors, in which the two phases 
are repeatedly coalesced and sep- 
Packed a 4 arated. These are further subdi 
settler vided into non-mechanical, mechan- 


by - ~« 
; \ ical, gravity, centrifugal,  etc., 


Tower Type Extractors, Fig. 10 


Doughnut as 





























Piston according to the behavior of the ex- 
traction systems. No effort is made 
“ here to review all the variations of 
qP extraction equipment, particularly 
those which although patented a 
(c) Multi-stage mixer-settier (d) Pulsed column number of years ago have seen lit- 
tle or no current application. How- 
Centrifugol Extractors, Fig. I! ever, the principles related to the 
several mechanical devices for sep- 
H eration can be presented here very 

briefly. 

Batch - continuous contacting 
(Fig. 9b) is achieved by recycling 
/Rototes one phase with the feed stream 
—Settler through an orifice-type mixer. This 

arrangement is very often used in 
petroleum refining, frequently with 
several extractors in series for 
caustic and water washing of hy- 
drocarbon streams, Oversize pumps 
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or other in-line mixers may be sub- 
stituted in this arrangement for 
the orifice-mixer. 

Fig. 9c modifies the previous de- 
sign shown by employing a separate 
mixer in place of the straight- 
through orifice mixer. Incorporat- 
ing the mixing into the 
same tank as the separating section 
achieves a simplified construction 
identical to present-day petroleum 
alkylation reactors. The Duosol 
process uses a variant of the mixer- 
settler stages for the processing 
of lube oils. 

If the liquid levels are held at 
the proper elevations, so that the 
light phase can flow in one direc- 
tion and the heavy phase in the 
opposite direction, it becomes pos- 
sible to run a number of stages 
without interstage pumps as_ in 
Fig. 9d. The mixing impeller can 
be designed to provide a_ small 
amount of lift or pumping action 
and then it becomes possible to ar- 
range the baffles, overflow weirs, 
and transfer lines to operate free 
of the gravitational restriction on 
flow. This means that any number 
of stages can be assembled in series. 
Several compact, successful designs 
of this type, known as box extrac- 
tors, have recently been announced 
for use in the atomic energy pro- 
gram. Because of their horizontal 
construction they are ordinarily 
gravity-fed, thus eliminating the 
requirement for a separate feed 
pump. 

On a production-capacity basis, 
however, most multicontact extrac- 
tors in recent years have been ver- 
tical. The simplest design for ex- 
tractors with mechanical features 
is that of the multi-stage mixer 
(Fig. 10a) in which doughnut baf- 
fles restrict the flow pattern estab- 
lished by the mixing paddles in 
each stage. Emulsion difficulties 
resulting from the vigorous action 
of the paddles may sometimes be 
overcome by the use of disks in- 
stead of paddles (Fig. 10b). This 
design, the Rotary Disk Contactor, 
or RDC, is in full-scale use for 
lube-oil solvent refining. The action 
is reported to be that of dispersing 
drops of rather uniform size from 
the spinning disk. Not shown is 
a double-disk contactor, reported in 
the patent literature, in which per- 
forated disks on two rotating par- 
allel shafts overlap to provide an 
intense shearing action between the 
disks as they rotate. 

It is also possible, as in 


section 


the 
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Schiebel column (Fig. 10¢), to 
bring about a net movement of the 
two phases by separating the mix- 
ing zones with sections of packing. 
These units have been used com- 
mercially in sizes up to several feet 
in diameter. Another mixer-settler 
arrangement which heen de 
signed for a wide range of oper 
ating conditions is the stacked tray 
unit of the National Research Corp. 
In place of paddles for agitation a 
perforated metal plate is rapidly 
reciprocated, The two phases sepa- 
rate in an adjacent settling zone 
and each liquid advances to its next 
mixing chamber. The rotary an- 
nular column, similar to Fig. 4, has 
found interest in laboratory ap- 
plications. 

The pulse column (Fig. 10d) is 
a modification of the conventional 
sieve-plate or packed column in 
which pulsing of the column con 
tents provides an overall vertical 
liquid flow enough to 
produce turbulence in the packed 
or orifice-mixer sections. There is 
no direct correlation between this 
average flow rate and the actual net 
flow of either phase. The major 
production use of pulse columns to 
date has been in the atomic energy 
field for the transfer of dissolved 
uranium salts from one solution to 
another in a multi-stage purifica- 
tion operation, 

Centrifugal force can be called 
upon to help in contacting and sepa- 
rating two phases, particularly if 
rapid extraction is desired. The 
sieve-spiral Podbielniak, the three- 
stage Luwesta, and the Sharples 
extractors diagrammed in Fig. 11 
all use centrifugal force. 

Centrifugal extractors are in use 
in the production of antibiotics. 
The antibiotic is quickly extracted 
from the fermentation broth. They 
are also used commercially for sol- 
vent refining of lube oils, recovery 
of aromatics from hydrocarbon 
fractions, solvent treating of gas- 
oline, solvent extraction of acetic 
acid from dilute aqueous solution, 
uranium-salt extraction, and many 
other applications, 

While the extraction devices that 
have been mentioned here are far 
fewer than the number disclosed 
in the patent literature, a complete 
survey would show that they are 
much more closely related than 
their differences in external ap- 
pearance would indicate. All kinds 
of mixers have been used, includ- 
ing paddles, pumps and orifices. As 


has 


rute great 
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an example, take the orifice mixer 
In its multi-orifice form we have 
the common sieve-plate. In order 
to obtain more pressure drop for 
more vigorous orifice-type mixing, 
the batch-continuous unit pumps 
the liquid through orifices. This, 
however, means a high rate of uni 
directional flow. In order to allow 
countercurrent flow the pumping 
direction must be reversed, Hence, 
the reciprocating pumping action 
of the pulse column. The centrif- 
ugal sieve-spiral also increases the 
pressure drop across orifices and 
magnifies both the mixing and the 
settling action of the gravity 
column. 

Almost all of the mechanical aids 
to diffusional operations have de- 
veloped from trial-and-error ex- 
perimentation, Although the differ- 
ences in the physical appearance 
among the various separation de 
much greater than the 
variations in internal behavior, it 
should be emphasized that the suc- 
cessful operation of a_ piece of 
equipment may depend on a little 
detail, for example, the location of 
a baffle, entry port, size of opening, 
type or degree of agitation. Ex- 
periment may thus be necessary. 

One of the first questions an en 
will wish to answer is the 
economic advantage of using a 
mechanical aid, compared with 
doing the job in the conventional 
fashion. The answer can generally 
be obtained by comparing the in- 
vestment and maintenance charges 
of the mechanical vs, the non- 
mechanical units. A general an- 
swer cannot be given. Power costs 
cannot be ruled out of the 
sideration, but are usually the most 
talked about and least important 
factor. With centrifugal devices 
there are back pressures that in 
crease the pumping costs. Stirrers 
and pulsators require power for 
their operation. However, the re- 
duced column height required may 
make less energy necessary for the 
feed pumps, so the additional power 
may then become an insignificant 
amount. 

The author believe that industry 
will turn to more assistance from 
mechanically aided equipment as 
the trend towards more precise and 
more complex separations contin- 
ues. How rapid this will be depends 
on the attention given to related 
basic studies and the amount of 
information released about plant! 
scale operations. 
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C E Flow File—VIII 


I'low: Packings, Beds 


Maxey Brooke, Chemical Engineer, Old Ocean, Tex. 


(Wor author blography see Chem. Hng., July 1957, p. 2318.) 


26. Liquids in Towers 


APPLICATIONS NOMENCLATURE 


Pressure drop for towers packed with Lessing or Raschig = Nominal packing diameter, in. 
rings = Pressure drop, lb./sq. ft. 
= Depth of packing, ft. 
= Density of fluid, Ib./cu. ft. 
= Velocity based on cross section of empty tower, fps. 
» = Reynolds number. 
FORMULAS Viscosity, tb. /sec.-ft. 


Ike DVp/u 


be iV 0. NOTE 
Viscous flow, /e less than 40: IP’ 0S f om ' 
, 1Y pes ‘ : 
\ 0.24 0.13 
becomes 


For Berl saddles, the term ( ps pos 


Turbulent flow, Re greater than 40 


P ( 2.3649 Lp Vie )( 0.24 REFERENCE 
ye” ih White, Trans. AIChE, 31, p. 390 (1935) 


27. Liquids in Towers 
APPLICATION Wall effect factor, f 


Pressure drop for fluids flowing through towers packed \ 
with irregular solids. 


FORMULAS 
Re = DV p/u Viscous flow 
Viscous flow, Re less than 40: P = 53 LVf/D* 
Turbulent flow, Re greater than 40 


P 2.36 16 [Lo J 106 f/ J) 16 


Turbulent 


NOMENCLATURE 
D Nominal diameter of particles, ft saciid _t L 1 1 
P Pressure drop, lb./sq. ft 005 O! O18 O2 025 
Depth of packing, ft Particle diameter / tower diameter 
Density of fluid, lb./cu. ft 
Velocity based on cross section of empty tower, fps, REFERENCES 
Wall factor from Furnas chart Chilton and Colburn, Trans. AIChE 26, p. 178 (1931) 


Reynolds number. : gee . 
Viscosity, Ib/sec.-ft Furnas, U.S. Bur. Mines Bull. 307 1929 





28. Liquids in Beds 


APPLICATION 
Flow of fluids through beds of sub-microscopic particles 
NOMENCLATURE 
PORE S = Specific surface of powder, sq. cm./cu. cm. 
A+AP e - e = Fractional void of bed 
S= 14 Onl C aj ; Q = Rate of flow, mm./sec. $ 
nls \ ¢ A = Cross section area of bed, sq.cm. 
n = Viscosity, poises 
——— Ll, «= Thickness of bed, cm 
REFERENCE AP = Pressure differential driving fluid through bed, 
P. ©. Carman, J. Soe. Chem. Ind. 57, p. 225T (1938) grams/sq.cm. 
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1. GET PRECISE CONTROL of process temperature, heat transfer rate, and 
product uniformity with turbine-type LIGHTNIN Mixers. Impeller size and speed 
are carefully selected to give just-right balance of fluid flow and turbulence in 
any vessel, Hundreds of combinations are available, using standard components, 
You can get these LIGHTNINs for open or closed tanks, top or bottom entering, 





in sizes from | to 500 HP. For full description, request Catalog B-102. 


5 ways to get the right 
fluid mixing for your process 


2. TANK SHAPE IS NO PROBLEM when you 
mix fivids with LIGHTNINs. You can get fixed- 
mounting propeller-type units like these for open 
tanks or closed pressure vessels. Closed-tank 
units are installed simply by bolting to the tank 
nozzle. Direct-drive and gear-drive models; 
sizes from 4 to 3 HP. Fully described in Cata- 
log B-103. 


4. GET RAPID DOUBLE-MIXING ACTION, 
or gentle thorough stirring, in any open vessel, 
with a LIGHTNIN Portable Mixer. Direct-drive 
models for high-speed mixing of thin liquids; 
gear-drive units for heavier fluids or larger 
batches. You can get LIGHTNIN Portables, elec- 
tric or air driven, in sizes from to 3 HP. Thirty 
models. For full description, request Catalog 
B-108. 


3. FOR VERY LARGE TANKS [up to 6 million 
gallons), you can get high volumetric flow at low 
cost with a LIGHTNIN Side Entering Mixer. It fits 
new or old tanks; comes with choice of stuffing 
box or rotary mechanical seal that's quickly re- 
placeable if it ever wears out. Gear-drive and 
V-belt drive models; sizes | to 25 HP. Described 
in Catalog B-104. 


5. FOR LABORATORY AND PILOT-PLANT 
MIXING, you can get as much as 20 years’ 
service from a LIGHTNIN Laboratory Mixer. You 
can run Model F, shown, at any speed up to 
1600 RPM. Four other models to choose from, 
including one with UL-approved explosion-proof 
motor for mixing solvents and other volatiles, 
For description of all five, send for Bulletin B-112., 


How to take advantage of 
what’s new in mixing 


There are many ways you can use 
modern fluid mixing to help prod- 
uct quality; increase yield; get better 
uniformity; speed production. 

It takes a specialist to give you 
full advantage of today’s highly de- 
veloped mixing skills. Your Licur- 
NIN Mixer representative can give 
you this kind of help, because he’s 
backed by 35 years of specialization 
in fluid mixing. 


For quick, competent assistance 


on any fluid mixing problem, call 


him today—or write us direct, 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT CO., Inc. 
127-h Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd. 
100 Miranda Ave., Toronto 10, Ont. 
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Where Compressibility Must Be Considered . . . 


Calculate Fluid Flow by Basic Equations 


Problems show how to account for thermodynamic effects 


for compressible fluid flow through pipelines and orifices. 


ELOYD M. POLENTZ, Technical Specialist, Robertshaw-Fulton Controls Co., Anaheim, Calif.* 


The simplified method of fluid flow analysis dis- 

ed in last month’s article (Chem, Eng., July 
1957, p. 270) will not provide accurate results in 
the case of compressible fluid flow. This 
limitation applies to (1) high velocity flow or flow 
where the pressure drop is much above one per- 
cent of the absolute pressure; or (2) flow in high 
vacuum lines where the molecular mean free path 
is wreater than the pipe diameter. 

The most important of these in the usual engi- 
neering practice is the first which is by far the 
more common of the two. Except in rare instances 
(flow through extremely fine capillaries or through 
clearances between fitted parts) this type of flow is 
in the turbulent region. The following discussion 
will be limited to the case of turbulent flow through 
pipes, 


(gvaseous) 


Flow Subject to Thermodynamic Effects 


Calculations of pressure drop due to friction for 
compressible fluids flowing through pipe lines is 
more complex than the calculations for incompres- 
sible fluid flow. The reason is that the effects of 
the thermodynamics of the compressible fluid must 
be included, In the case of incompressible fluid 
flow the velocity is constant for a given mass flow 
rate. However, in the case of compressible fluid 
flow the velocity will increase in the direction of 
flow, resulting in an increased head loss. 

This follows from the fact that the pipe friction 
due to flow through the line causes a continuous 
drop in pressure along the line in the direction of 
The drop in pressure is accompanied by a 
reduction in the density of the gas. The lower 
density in turn causes a continuous increase in 
the velocity of flow since the mass-rate of flow 
must remain constant for a steady state condition. 


flow. 


Most Gas Flow Is Isothermal 


The calculation of the pressure drop or head 
loss of a compressible fluid is relatively complex. 
Certain simplifications are necessary to obtain use- 
able solutions to actual cases. The two idealized 
types of flow which are most frequently encountered 


*kor author bliograph Chem. Bune 


ave the isothermal or constant temperature and 
the adiabatic or constant heat. 

Of these the isothermal is the commonest tyne. 
It is approximated by wvaseous flow through a pipe 
with insulation. To have a truly isothermal 
flow, it is necessary to have an exact balance be- 
tween the transfer of heat through the pipe walls 
and the addition of heat to the fluid from pipe fric- 
tion. This condition anvroximated hy 
the flow of a gas throuvh long uninsulated pipe 
lines if the velocity is not large. The assumption of 
isothermal flow will not lead to serious error if the 
temperature inside and outside the pipe are about 
the same. 

Jernoulli’s equation is applicable here as in the 
case of incompressible flow. However, modifica- 
tions must be made to the usual form of the 
Bernoulli equation to correct for the effects of de- 
creasing pressure and increasing volume. 

The resulting equation is: 

Pa flo,W/gDAp)'? 

The derivation of this equation is shown in refer- 
ence 1 and in a different form in reference 2. 

In the equation p, pressure at point 1, lb./sq. 
ft. abs.; p pressure at point 2, lb./sq. ft. abs.; 
l distance between points 1 and 2, ft.; W 
weight rate flow of gas, lb./sec.; v, velocity of 
gas at point 1, fps.; D diameter of pipe if cir- 
cular (otherwise four times hydraulic radius, see 
(Chem, Eng., July 1957, p. 272), ft., A inside 
re. 3 acceleration of gravity, 
friction factor from graph and 


no 


closely 


18 


ad 


area of pipe, sq. 
ft./sec.” and f 
Nass 

Since Ne, pDv/p, it might be expected that 
the Reynolds number and thus the friction factor 
would change along the length of the pipe. How- 
ever, this is not the case for isothermal flow. At 
constant temperature the product of pressure and 
volume of an ideal gas is constant. Since mass- 
flow and cross section area of pipe are also constant, 
Nx, WD/g »wA. Thus Reynolds number for iso- 
thermal flow is unaffected by changes in velocity 
along the length of pipe. 


Example for Pipe Flow 


Problem 1—Determine the discharge pressure 
for a flow of 60 Ib./min. of air flowing through 
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This giant 37 ton Cat Poly Reactor 
is one of 4 units shipped to a large 
petroleum refinery in the State 
of Washington. It is 4’-3'/2” in 
diameter by 32-0” long and has 
a 1/6” thick shell. Each of 
its 8” thick heads is attached 
to the shell channel with 28 
special alloy stud bolts 23/,” 
diameter by 15'/,”" long having 
nuts 4'/,”° across the flats. 
Into the 53/,” thick tube sheets 
190 tubes, 2'/2” 0. D., No. 5 
gauge and 30’-0” long, are rolled 
and seal welded. Designed for 
1,230 Ibs. pressure on the tube side, 
the reactor was completely X-rayed 
and stress relieved. 


Vogt, a leading builder of shell 
and tube reactors for poly plants, has 
the competently skilled personnel 
and modern mechanical facilities with 
which to provide heat transfer 
equipment for the most exacting 
services in petroleum refineries, 
chemical plants, and related 
industries. 


A bulletin describing the wide 
range of heat transfer equipment 
built by Vogt is available 

upon request. 


Address 
Dept. 24A-XC 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


BRANCH OFFICES: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, ST. LOUIS, CHARLESTON, W.VA 


Cuemicat ENcingerinc—August 1957 





CE REFRESHER... 


Viscosity Determines Friction Factor 


Gg Viscosity, centipoises 
0044 f , T — . — 
| ] | age | 
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Carbon dioxide . 
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Sulfur dioxide . 
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0.020 | 


0.016 
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2 


1,000 


0 4 a | 4_-__1__ 
400 600 800 
Temperature, deg. F. 


2,060 ft. of horizontal 34-in. ID. clean steel pipe. 
Air enters the line at 100 F. and 60 psig. 
Solution—First determine viscosity for air at 
100 F. in order to compute N,,. For air p 0.019 
centipoises (see figure) or 3.97 x 10° lb.-sec./sq. 
ft. Nu. WD/g pA 343,000. For this Reynolds 
number the friction factor f 0.0157 (see Chem. 
Eng., July 1957, p. 272). 
Vi = RT'/p, = 53.3 & 560/74.7 K 144 = 2.78 cu.ft./lb. 
awn 
EY. 2.78/47 X ( : *) 


r; WV; A a= 41 7 fps 


60 12 
fluW/gDAp,)" 

In order to use the above equation, we must 
convert the various quantities into dimensionally 
consistent units. 

After performing the necessary arithmetical 
computations, the resulting equation reduces to give 
Ds 74.7 (0.897) 67.0 psia. or 52.3 psig. or a 
pressure drop of 7.7 psi. 

This value corresponds to a pressure drop of 
7.8 psi. if the gas is assumed incompressible. The 
difference becomes larger as the fluid velocity 
increases. 

If the pipe diameter had been 8 in., the pressure 
drop calculated from the compressible fluid flow 
relationship would have been 17.7 psi as opposed 
to 15.6 psi. For a pipe diameter of 2.75 in., the 
corresponding pressure drops would have been 
33.1 psi and 24.4 psi. 


pr pad 


Flow Through Orifices 


Another case of interest to the engineer em- 
ployed in making fluid flow calculations is that of 
flow through an orifice. This case aiso covers the 
magnitude of the leakage which takes place through 
a hole in a system. 

The equation’ for determining the amount of a 


compressible fluid through an orifice can be rep- 
resented by 


W=XY 
where 
X 8.02C gag’ /(RT\)°* 


k “ pe k ow (k+1)/k 
k—1 pi k—-1 pi 


Here W weight rate of discharge, lb./sec.; 
0, coefficient of discharge (0.60 for sharp-edged 
orifices); a, = area of orifice, sq. in.; R = gas 
constant; 7, = absolute temperature upstream of 
orifice, deg. Rankine; k = ratio of specific heats; 
p, = pressure upstream of orifice, psia. and p.’ = 
pressure downstream of orifice, psia. 


Limits to the Use of Formula 


In using the above formula, there are two con- 
ditions to remember. The pressure ratio p,//p/ 
can never be less than the critical pressure ratio. 
A correction for velocity of approach should be 
applied if the orifice area is more than 5% of the 
cross sectional area of the approaching pipe or duct. 

The critical pressure ratio® is determined from 
the relationship 


p 2 ki(k~1) 
-(+ +1 ) 


where k is the same as before and the pressures 
are absolute. The critical pressure p, is the pres- 
sure at which the velocity of flow will equal the 
sonic velocity of the gas. 

The value of k depends upon the gas. For mono- 
atomic gases, k =: 1.66, for diatomic gases k may 
be taken as 1.40 and for gases such as carbon di- 
oxide, methane, ammonia and acetylene, k may be 
taken as 1.30. These values are used for purposes 
of getting approximate results. For accurate cal- 
culations, the value obtained from the table for the 
gas in question should be used. 

For the approximate values of k given, the criti- 
cal pressure ratios are: 

k Pe/ Pr Y 
1.66 0 .366 0.489 
1.40 0 528 0.488 
1.30 0.546 0.474 

For pressure ratios of p,//p,/ less than the criti- 
cal, the critical pressure ratios should be used under 
the radical sign to find values of Y. For the three 
values of k given, the values of Y for the critical 
pressure ratio are listed above. 

To correct for the velocity of approach, the rate 
of discharge W should be multiplied by F,. 

Here 


F, = 


where a, area of orifice, sq. in. and a, = cross- 
sectional area of approaching pipe, sq. in. 

The gas constant R may be approximated from 
the relationship R 1,544/molecular weight. For 
more accurate results, the correct value for the 
gas in question should be obtained from tables in 
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Partial List of 
Material Processed 
with Allis-Chalmers 

Heat Transfer Equipment 
@ Limestone 
@ Lime 
®@ Dolomite 
@ Magnesia 
®@ Alumina 
@ Bauxite 
@ Manganese Oxide 
@ Iron Ore 
@ Phosphates 
@ Refractories 
@ Foundry Sand 
@ Petroleum Sand 
@ Petroleum Coke 
@ Fuller's Earth 
@ Nickel Ores 
@ Copper 


You'll want Bulletin 25C6177. See your nearby A-C repre- 
sentative or write Allis-Chalmers, Industrial Equipment Division, 
Milwaukee 1, Wisconsin. 











How Allis-Chalmers Can Help You 


ut Heat Transfer Costs 


Obtaining increased production, lower processing costs and im- 
proved product quality is more than a matter of installing the best 
heat transfer equipment, Maximum utilization of that equipment also 
calls for an efficient flow design. You get both from Allis-Chalmers. 


A-C Engineers Work With Your Staff or Consulting Engineers 
Allis-Chalmers engineers concern themselves with overall operation 
... the evaluation of variables . . . plant design . . . the integration 
of interdependent equipment into a complete process. 

Pre-recommendation research, testing and, of course, expert in- 
stallation and localized field service are also available from Allis- 
Chalmers — the world’s leading manufacturer of rotary kilns, coolers 
and associated equipment. 

Equality important is the fact that Allis-Chalmers interest in your 
problems is continuous. Laboratory services, periodic equipment 
check-up and parts service are yours for the life of the equipment — 
and a long life it is, too. 


Ribbon Flight Dryer 


Rotary Kiln 


Air-Quenching 


Cooler 





Rotary Dryer 


ALLIS-CHALMERS 


CHEMICAL I.NGINEERING 
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CE REFRESHER 


Use These Gas Properties in the Flow Equations 


Wt., Lb. /Cu.Ft 
at 1 Atm. 
(jas 82 F. 62 F, 


Density 
Relative 
to Air 


Acetylene 0.0725 O6S84 OK) 
Air O807 0761 

Ammonia 0476 0448 590 
Carbon dioxide 1227 1156 520 


Carbon monoxide O780 073 9OS 


ethylene 0780 0738 9659 
Hydrochloric acid 1017 O05S 260 
Hydrogen OO562 00529 0595 
Methane 0447 0421 554A 
Methyl chlorice 1407 1426 744 


Nitrogen O783 0737 970 
Nitric oxic ONS O789 O48 
Nitrous oxide 122 1157 §22 
Oxygen OSUV2Z OS40 105 
Sulfur dioxide 1786 0. 1684 2.213 


the “Handbook of Chemistry and Physics” or “The 
International Critical Tables”. 


Use Equations for Flow Through Nozz'es 


These relationships are also applicable to nozzles 
where a, would then equal the area of the throat 
and C, would equal 0.97. For different types of 
orifices or more accurate values for sharp edged 
orifices, a source such as reference 4 should be con- 
sulted for the specific cases. 


Examples Hlustrate Orifice Flow 


Problem 2—Determine the flow of air through a 
}-in, diameter sharp edged orifice into a tank at 
the end of a 1-in. I, D. pipe with the pressure at 
the orifice equal to 100 psig. The tank pressure is 
maintained at 75 psig. The temperature of the 
air in the pipe is 80 F. 

Solution—First, we'll find the ratio of pressures 
p./ Dr 0.782. This value is well above the critical 
ratio for air. 

Then, we find 

k for air 1.40 from the table 

and 


R for air 53.3 also from the table 
Cy = 0.60 

7 140 Rankine 

ity 0.196 aq, in 


Uy 0.785 sq in 


F, 1.033 

Substituting the numerical values for the terms 
in the orifice equation, we calculate the rate of 
flow which is W 0,270 lb./sec. 

Problem 3—Determine the daily loss of helium 
through a «x in. diameter hole in a 1,500 psi, sys- 
tem leaking to the atmosphere. Temperature is 
70 F. 

Solution—Here the orifice equation applies. From 
the “Handbook of Chemistry and Physics”, we find 
i 1.66 for helium, 


Gas 
Constant 


Specific Heat/Lb. Specific Heat /Cu.Ft. 
Room Temperature 1 Atm., 62 F. 

Ce Cy C. 
0.0185 
0.0130 
0.0178 
0.0185 
0.0126 


.270 024 

171 0183 
399 0234 
160 0243 
172 OLS89 


33 029 0.024 

136 0183 0.0130 
OSI 0.0129 
025 G.019 
032 0.0265 


OLS2 0.0130 
O1LS3 0.0139 
0256 0.0198 
OLS2 0.018) 
0260 0). 0207 


Since R is not given for helium, we compute an 
approximate value, 

R 1,544/4 386 
Further computation gives 

at 0.000192 sq. in. 

7’; 530 Rankine 
Also 
Cy 0.60 (assumed). The. value for the coeffi- 
cient of discharge is probably larger depending 
upon the geometry of the hole. 

Since the pressure ratio is below the critical pres- 
sure, we use the critical pressure ratio which is 
0.366 for monoatomic gases. 

Substituting the quantities in the orifice flow 
equation and performing the necessary arithmetical 
computations gives 

W_ = 0.00309 lb. /sec. 

The flow is equivalent to 267 lb./day. Converting 
weight to volume at standard conditions of 32 F. 
and one atm. pressure gives the loss as 24,000 cu. 
ft./day. 


REFERENCES 


1. R. A. Dodge and M. J. Thompson, “Fluid Mechanics”, 
MeGraw-Hill (1937) 

2. J. K. Vennard, “Elementary Fluid Mechanics”, John 
(1940) 


Wiley & Sons, Ine 
3. “Flow of Fluids Through Valves, Fittings and Pipes”, 
Technical Paper No, 409, Crane Co., May 1942 
4. “Kent's Mechanical Engineer's Handbook”, John Wiley & 
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Need Reprints of This Series? 


You can now get reprints of the first 12 sections 
of the CE Refresher series 


delivery just circle the numbers on your Reader Service 


Price 50¢ each. For fastest 


cards inside the back cover 
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Known by the companies that keep it 
the Gardner-Denver RX compressor 


Manufacturers that depend on the RX know it delivers 
more than air. It delivers years of trouble-free service and 
economy. Underneath its sturdy main frame are compressor 
parts engineered to run round-the-clock. Parts easy to in- 
spect and adjust. Designed for smoother operation, better 
balance and lowest power consumption. 

Full details of RX models from 100 to 1410 cfm piston 
displacement, for pressures from 15 to 150 psi, are de- 
scribed in Gardner-Denver Bulletin HAC-40. Write today. 


RX installation being used for instru- 
ment air in power and light company. 


soa Be £ & ENGINEERING FORESIGHT—PROVED ON THE JOB 
ee ANY IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 
oe eth’) 


GARDNER - DENVER 


| 
Toone” > Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Lid., 14 Curity Avenue, Toronto 16, Ontario 
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A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


What Research Means 
to American Business 


American industry plans to invest $150 
billion in new plant and equipment during 
the next four years—more than in the five 
years 1952-1956. It plans to carry out this 
record investment even though manufae- 
turing capacity has nearly doubled since 
World War Ul. These facts are reported in 
MecGraw-Hill’s tenth annual survey of Business’ 
Plans for New Plants and Equipment. They 
contradict many long-established theories about 
investment in capital goods, 

According to the textbooks, a high and rising 
level of capital investment is generally followed 
by a decline. The bigger the rise—so the old 
theory goes—the bigger the decline will be. But, 
after a decade of high-level investment and an 
especially strong rise in the past two years, in- 
dustry now has plans to keep right on with 
near-record outlays for plant and equipment. 
Does this mean some new factor has been added, 


to change the investment cycle? 


The New Factor — Research 


The latest MeGraw-Hill survey points 
out one new factor which, more than any 
other, is changing the nature of the in- 
vestment process. This is the record outlay 


planned by U.S. corporations for scientific re- 
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search and development—to create new prod- 
ucts and develop new industrial processes. The 
rapid growth of research in industry, and plans 
for even more remarkable growth in the years 
ahead, are shown by the accompanying table. 

This year industry plans to spend $7 bil- 
lion on research and development — up 
20% from 1956. By 1960 it will spend $9 
billion— enough to create a major new 
industry. 

By 1960 manufacturing industry ex- 
pects sales to be up 26% —with half the 
increase in products that were not made 
in 1956. 





Growth of Research and Development Expenditures 
(Millions of Dollars) 


PLANNED 
1956 1957 1960 
COTE Wesedssccdees 506 577 704 
Electrical Equipment . . 1,149 1,310 1,637 
Aircraft and Parts ° 1,558 2,274 3,161 


Fabricated Metal Products 
and Ordnance ...... 174 210 


Professional and Scientific 
Instruments ée 2 453 


Chemicals . 


Paper, Rubber, Stone, Clay 
and Glass Products . 


Petroleum Products 

Other Manufacturing 
Non-manufacturing industries 

ALL INDUSTRIES .. .4,767 
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What Research Is Doing 


Here are some examples of how industrial 
research is opening up new markets, or com- 
pelling the modernization of old facilities: 

New automatic controls in petroleum re- 
fining will raise the quality of gasoline and 
reduce the time required for production, A new 
process for recovering oil from depleted wells 
promises to multiply our potential reserves. 

A new process for treating iron ore will 
permit the ore to be fed directly into steel fur- 
naces — without the need for blast furnaces or 
coke ovens. 

New turbine engines — made possible by 
the development of heat-resistant alloys for tur- 
bine parts—offer greatly increased power for 
aircraft, ships and automobiles. 

Altogether, industry plans to introduce 
more new products in 1957-1960 than in 
any previous four-year period. It also plans 
new processes on a scale that will make much 
of our present capacity obsolete. These new 
products and new processes are the secret be- 
hind continuing plans for high investment. 

One-third of all manufacturing firms are 
building new plants this year to produce new 
products, and by 1960 this may account for 
10%, to 20% of all capital expenditures. At the 
same time, manufacturing companies report 
that over half their capital expenditures in the 
next four years will be for modernization of 
equipment and introduction of new processes. 
Thus the preponderant share of new investment 
will be based on developments growing out of 


research. 


A New Kind of Prosperity 


The keen interest of U.S. business firms 
in scientific research points the way to a 
new kind of prosperity for our economy 


—a prosperity based on deliberate creative- 
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ness. As long as we can create new products 
that will offer better value to consumers or cul 
costs to manufacturing firms, business will con- 
tinue at a high level —not at fever piteh, per- 
haps, and it is to be hoped not at an inflationary 
pitch. But based on a steady stream of new 
products and processes, we can have a high 
level of general prosperity that defies the old 


laws of boom and bust. 


It’s Not Automatic 

Of course, there is no guarantee. New prod- 
ucts do not spring up by magic as the medieval 
alchemists hoped they would. They are found 
as the result of long and expensive effort in 
laboratories and pilot plants. This effort requires 
an increasing number of trained scientists and 
engineers. In 1957 alone, manufacturing com- 
panies report they will need 7% more of these 
highly trained people in research and develop- 
ment. And by 1960, they will need an additional 
15% to carry out planned research programs. 

The effort to maintain prosperity — as 
well as the national defense effort — will 
depend increasingly on this supply of 
scientific and technical personnel. But if 
we can supply the people, industry now 
has the plans for a research effort that will 
put an end to the spectre of idle plants 


and idle workers. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economies to help 
increase public knowledge and understanding 
of important nation-wide developments, Per 
mission is freely extended to neu spapers, 
groups or individuals to quote or reprint all 
or parts of the text. 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 














PRACTICE ... 
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Circulating --» 
milk of lime 


Centrifugal 
pumps 








New filter. 
installed +. 
in tank 


originally were 


Ejector v———= Woste 
provides chiorine 
suction in 

-Milk of lime 
’ suspension 


























Detail of 
self-cleaning 
filter 


NOTEBOOK EDITED BY T. R. OLIVE 


« ~ Filter slides 
up copped riser 
for cleaning 


4 PVC bolts 
/ 











AO x 12 -in. 
PVC cylinder 
perforated 
with O.I-in 
holes 


--PVC stop 
J 2-in. PVC 


_t-“ discharge 
pipe 





Non-Clogging Filter Handles Solid Suspensions 


Previous arrangement filtering milk of line for 
absorbing chlorine needed cleaning every 2-3 hr. 


*% May Contest Winner by 
A. Gruenstein 


Israel Atomic Energy Commission Laboratories, Tel Aviv, Israel. 


We had need for a system to 
absorb small quantities of waste 
chlorine in milk of lime. The 
method chosen was to pump the 
milk of lime suspension through 
an ejector, thus creating the vac- 
uum necessary for drawing in 
the waste chlorine to form cal- 
cium hypochlorite. However, the 
nozzle aperture of the ejector 
was only 7 mm, so that it was 
necessary to filter the recircu- 
lated suspension to prevent any 
larger particles from getting 
through the pumps and clogging 
the ejector. 

As the system was originally 
built it consisted of a polyvinyl 
chloride-lined vessel containing 
a stirrer. Two circulating pumps 
drew the suspension from a 
point near the bottom of the 
tank, through two filters (shown 
dotted), and passed it through 
the ceramic ejector. In practice 


290 


the filters, which were operated 
alternately, had to be cut out on 
account of clogging every 2 to 3 
hr. of operation for the unpleas- 


ant and time-consuming task of 
cleaning. 

The idea occurred to us that 
a single filter, placed in the tur- 
bulent liquid stream inside the 
stirred vessel, would be _ self- 
cleaning and thus might be ex- 
pected to give steady trouble- 
free performance. However, to 
make assurance doubly sure, we 
decided to install it in such a 
way as to be readily accessible 





NEXT MONTH: Boost Flue Gas Temperature With Butane 


By Howard W. Hill, Winner of the June Contest 


% How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
cash each month to the author of 
the best short article received that 
month and accepted for the Plant 
Notebook. 

Each month’s winner will be an- 
nounced in the issue of the second 
following month, and published the 
third following month. 
$100 Annual Prize—At the end of 
each year the monthly winners will 
be rejudged and the year’s best 
winner awarded an additional $100. 


How to Enter Contest—Any reader 
(except McGraw-Hill employees) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 min.). 

Articles may deal with plant or 
production “kinks,” or novel means 
of presenting useful data, of inter- 
est to chemical engineers. Address 
Plant Notebook Editor, Chemical 
Engineering, 330 West 42nd St., 
New York 36, N. Y. 
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DISCHARGE 
PORT 


DISCHARGE | 
Port 





You can dispense with oil filters and dust filters when ~ No oil filters. 
you install °Nash® Clean Air Compressors. You can save E No dust filters. 
the cost of maintaining these devices. You can greatly = . 


No internal lubrication t 
contaminate air handled. | 
2 


reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash No internal wearing parts. 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. = MUVUIAUNNVOOHUOLIOOLUSLSNOSOOFON HOH HO0 A ULSAULAOULNOONAASO HN 


NAS ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
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No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


TULANE 
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PLANT NOTEBOOK . . 


for cleaning without the need 
for emptying the tank, 

The altered system appears in 
the sketch. The original filters 
(dotted) were removed, the 
pumps being directly connected 
to the line from the tank. 

The original 2-in. PVC suction 
line was continued inside the 
tank, extended to a point about 
10 in. above the liquid level and 
closed with a PVC plug. A 10-in. 
section of this pipe was per- 
forated with @-in. holes from a 
point 6 in. down to 16 in. below 
the liquid level. At the lower 
level a supporting ring of PVC 
(see detail) was welded to the 
pipe. 

As the detail shows the filter 
is made entirely of PVC. It con- 
sists of a 10-in. cylinder 12 in. 
high, made of 4-in,. thick sheet, 
and perforated with 1/10-in. 
diam, holes, It is held between 
parallel g-in. plates and the as- 
sembly joined together with four 
i-in. diam. PVC bolts. 

The filter assembly slips over 
the pipe riser and rests on the 
supportine ring. A plastic cord 
enables it to be lifted easily up 
and off the pipe for cleaning or 
replacement. 

If cleaning of the new filter 
proved necessary it was intended 
that the stirrer would be stopped 
long enough to allow the over- 
size particles to settle, where- 
upon it should be possible to op- 
erate the ejector temporarily 
without filtration. 

However, this safeguard was 
unnecessary. During more than 
two months of operation no 
blocking of either the filter nor 
the ejector occurred. The filter 
was in fact self-cleaning. 


Soldering for Joining 
Stainless Steels 


Ziemke 
Oak Ridge, 


Engineer, Tenn. 


Silver soldering can produce 
very satisfactory joints in stain- 
Since silver soldering 
must be done in a critical tem- 
perature range of 800-1, 500 F., 
it is important that the soldering 
be done quickly to minimize car- 
bide precipitation. 

Various analyses of silver sol- 
der and flux are available from 


less steel, 


reputable manufacturers, who 
also can supply engineering ad- 
vice on proper selection and 
methods of application. For in- 
stance, proper application of the 
flux before soldering, and its 
complete removal after solder- 
ing, are important. In soldering 
the martensitic grades 410, 416 
and 420, temperatures must be 
kept below 1,450 F. to prevent 
air hardening. With the ferritic 
grades 430, 434, 442 and 446 the 


temperature must be below 
1,600 F. 

It is also possible to soft-solder 
stainless steels satisfactorily if 
the surface is thoroughly cleaned 
and then etched with uncut hy- 
drochloric acid (not muriatic) 
for 1 min. Soldering can be done 
with a 50-50 tin-lead solder, 
though an 80-85% tin-15% lead 
solder makes a stronger joint. 
It is important to remove all 
HCl and other fluxes. 
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Vapor Pressures of LiBr Solutions 


Dale S. Davis 


Head, Dept. of Pulp & Paper Technology, University of Alabama, 


Tuscaloosa, Ala. 


Since aqueous solutions of 
lithium bromide are used in air 
drying and air conditioning to 
produce refrigeration by means 
of an absorption cycle, a ready 
method for estimating their va- 
por pressures is of value. The 
accompanying line coordinate 
chart constitutes such a method 
and is based on Pennington’s 
data (Refr. Eng., 63, 57, May 
1955). The data have been cor- 
related through use of the equa- 
tion: 


B 
Log p=A+- 14382 


where p = vapor pressure of the 


solution, psi., t = temperature 
of the solution, °F., and A and 
B depend on the concentration 
of lithium bromide. 

Use of the chart, which was 
constructed by standard proced- 
ures, is illustrated as follows: 

What is the vapor pressure of 
an aqueous lithium bromide solu- 
tion which contains 58% LiBr 
at 220 F.? Connect 220 on the 
t-Scale and 58 on the scale for 
percentage of lithium bromide 
by means of straight line (1) 
and note the pressure at the in- 
tersection with the p-Scale as 
3.0 psi. 

At what temperature would a 


August 1957—CuemicaL ENGINEERING 





HIGHLY INTIMATE BLENDS 


IN 3 TO 5 MINUTES 


Sturtevant blending continues during 
discharge - no segregation or flotation 


Sturtevant Rotary Blenders start 4- 
way blending while charging, continue 
it during discharge, thus producing 
highly intimate, even blends of dry and 
semi-dry materials — within 3 to 5 
minutes of start of charging. 

Six complete blending cycles per 
hour are common. And Sturtevant’s 
special action produces no particle 
reduction, cleavage or attritional heat 
— is highly effective yet gentle and 
safe even with explosives. 


Receiving 


Scoops cascade material 

as drum rotates. Move- 

ment forces material from 

both ends to middle. Thus 

blending is 4-way — cir- 

y cular, vertical and two 
i lateral. 


Discharging 


Single gate controls 
charge, discharge. Blend- 
ing continues throughout 
discharge phase, Result is 
no segregation or flota- 
tion — highly intimate, 
even blends. 


Self-cleaning, dust-sealed drum; 
fast, one-man accessibility 


Operation of Sturtevant Blenders is 
self-cleaning. Drum interiors are com- 
pletely dust-sealed; special design of 
stuffing box fully seals against leakage. 
For inspection of all models, one man 
simply loosens a few lugs to remove 
manhole cover — quickly and easily. 





Nine standard models with 
capacities to 900 cu. ft. 

Pilot plant blending to largest pro- 
duction runs cre handled by stand- 
ard models of Sturtevant Blenders 
with capacities from 10 cu. ft. to 
900 cu. ft: Rotary drum design is a 
proven spacesaver, including head- 
room. Write for Bulletin No. 0808 
giving complete specifications. 











Sectional view of Sturtevant Blender 


‘A’ (solid line) shows swinging chute 
in blending position; ‘B’ (solid line) 
shows gate closed for blending. ‘A’ 
(dotted line) shows swinging chute in 
discharging position; ‘B’ (dotted line) 
shows gate open for discharging. 
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10 cu. ft. Sturtevant 
Blender at U.S. Steel 
Corp.’s new Applied 
Research Laboratory 
(Raw Materials Divi- 
sion) in Monroeville, 
Pa, This unit handles 
batches up to 500 Ibs. 
— is ideal for pilot work 
and small runs, 


——parnE 4 


One of four 450 cu. ft. Sturtevant Blenders 
at Celriver Plant of Celanese Corp. (Rock 
Hill, N.C.). These large units handle up to 
20,000 Ibs, batches — have a 9-year rec- 
ord of meeting the most exacting blending 
requirements. 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless 
steel or Monel metal, Sturtevant Rotary 
Blenders are engineered to fit each 
customer’s needs — can be supplied 
with injector sprays and any desired 
control system. 

For more on Sturtevant Blenders, 
request Bulletin No. O80B. (See cou- 
pon for available bulletins on other 
Sturtevant machinery.) Write today. 


STURTEVANT MILL CO. 
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My dry-process materials are:_ 





Desired capacity is: 





STURTEVANT MILL COMPANY, 100 Clayton Street, Boston 22. Mass. 


Please send me your bulletin on Blenders [ 


Also bulletins on machines for: 
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64% solution of lithium bromide 
in water exhibit a vapor pres- 
sure of 0,28 psi.? Index line (2), 
which connects these values, cuts 


the temperature scale at 150 F., 
which is the desired answer. 
Other similar problems can be 
solved with equal ease. 


2 Avoid inverted loops 
in discharge line 


Ge cee, Late eee 


Highest supply, level 


g Discharge level 
must. be above 
highest supply level 














Supply tank 


Mixing 
kettle 


sg Pump must be 
below lowest supply 
level 





Periodically operated 
batching pump 


Proportioning at Atmospheric Discharge 


Intermittent, atmospheric-discharge proportioning 


is a tough job, Learn here how to insure success. 


J. R. Hefler 


Research Engineer, Proportionecrs, Inc., Providence, R. 1. 


A fairly large number of pro- 
portioning pumps operate at 
atmospheric pressure against 
comparatively low gravity dis- 
charge heads. This is often the 
case with automatic batching 
installations where a proportion- 
ing pump is used to deliver a 
predetermined quantity of a liq- 
uid ingredient to a mixer, such 
as a Banbury mixer for rubber 
compounding. 

These pumps present a diffi- 
cult problem since the intermit- 
tent delivery of a reciprocating 
power pump—the general class 
to which proportioning pumps 
belong—limits the layout of the 
piping system quite severely. 
Since it is the principal objec- 
tive of automatic batching to 
deliver a quantity to each mixing 
cycle exactly as predicted, the 
pump should be installed with 


full knowledge that its operating 
conditions are suitable for ac- 
curate performance. 

A general consideration gives 
the following three obvious limi- 
tations to the layout of an at- 
mospheric system: 

; The highest supply level 
should be below the point of 
discharge. 

This will assure fail-safe opera- 
tion and permit accurate delivery 
without reliance on a loading 
device, such as a spring-loaded 
valve. These valves are far less 
reliable when actuated continu- 
ously many times a minute than 
when they merely stand by as 
safety relief valves. In continu- 
ous service they are required to 
function with each stroke of the 
pump and the spring may fa- 
tigue or become eroded, or the 


adjustment may loosen. Also, 


there is far more likelihood of 
material sticking in the guide 
or under the seat when opening 
and closing continuously. 

However, when used as a re- 
lief valve, they remain closed 
and inactive until a pressure 
overload unseats the valve. Op- 
eration is very infrequent and 
the valve receives little wear or 
abuse. 

No installation should be 
made where the liquid supply 
pressure can exceed the dis- 
charge pressure without fully 
realizing that satisfactory opera- 
tion requires not merely good 
pump performance, but abso- 
lutely perfect continuous opera- 
tion of a spring-loaded valve. 

In many cases a serious plant 
hazard is involved—a defective 
back-pressure valve may release 
the entire storage supply to the 
process and not merely spoil a 
batch but overflow the produc- 
tion area. It is impossible to 
exaggerate the importance of 
proper supply tank location in 
atmospheric systems. 

» The pump must be lo- 

cated below the level of the 

discharge point and care 
must also be taken to keep 
all of the run of discharge 
piping below this level. 
If the pipe outlet is below the 
pump or delivery line level, there 
will be a problem of line drain- 
age—a lag in starting the pump 
and in cutting off the flow. Vari- 
ation in the quantity of drainage 
may introduce large errors into 
small batch quantities. 

Even with the discharge above 
pump level, an overhead loop or 
a long horizontal run at the line 
outlet will complicate operations. 
If a section of discharge line 
forms an inverted loop higher 
than the discharge point then 
any internal leakage of air will 
release liquid. Hence, every fit- 
ting must be “vacuum tight.” 
Without a consistent upward 
slope of the pipe, air can be 
trapped or pocketed in the line 
and variation in the amount of 
air will cause errors in delivery. 
For proper operation the line 
must fill up completely and re- 
main full when the pump stops. 

«) Whenever possible, the 

pump should be located below 

the lowest supply level. 
This “flooded suction” makes the 
pump easy to prime and prevents 
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FORD BUILDS FOR THE FUTURE WITH 


CYPRPAK 


... controlling form grinder sequencing 
in automatic transmission production 


CYPAK* static controls have already outlasted conven- 
tional relays previously used at the Ford plant in Livonia, 
Michigan. No down time for control maintenance has 
been necessary with this highly repetitive operation in 
over 17 months! 

Logic and sequencing control of two Springfield Machine 
Tool Co. form grinders is performed by CYPAK static 
control apparatus. CYPAK activates the solenoids of hy- 
draulic valves controlling the grinder’s feed cycle. 

In machining the impeller housing of automatic trans- 
missions, the operator places the workpiece in the chuck, 
presses the cycle button ...and CYPAK does the rest... 
automatically. 

For complete information about CYPAK call your 
Westinghouse representative, or write Westinghouse 
Electric Corp., Dept. B, P.O. Box 868, Pittsburgh 30, Pa. 


*Trade-Mark 
-22019 


You CAW BE SURE...1F ITS rs Bs ; 
Westinghouse iwi 








- 
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PLANT NOTEBOOK . 


air being drawn in through the 
pump stuffing box. This is a gen- 
eral requirement for all systems 
whether or not the delivery is 
under high or negligible pres- 
sure, 

An actual layout in elevation 
for an  atmospheric-discharge 
system should be as shown in the 
sketch. The controlling elevation 
is the discharge point from the 
line to the process mixing tank. 
The first consideration locates 
the storage tank so that the 
highest supply level is below this 
point, The second consideration 
requires that the pipe lead from 
the pump to the mixer without 


an inverted loop. The third 
point to consider calls for locat- 
ing the pump so that it is below 
the lowest supply level, that is, 
the pump has flooded suction. A 
suitable piping arrangement 
would be substantially as shown 
by the solid lines in this sketch. 
Also, it should be noted that an 
inverted loop in the suction line 
will make priming of the pump 
very difficult and jeopardize ac- 
curacy. 

If any of these points regard- 
ing elevations and piping ar- 
rangements cannot be followed, 
the installation will be inaccu- 
rate in spite of perfect pump 


performance. A further limita- 
tion on system accuracy is im- 
posed by the length and size of 
the connecting piping at a given 
pumping capacity. This is a spe- 
cific pipe sizing problem which 
is in addition to the general lay- 
out considerations given above. 

Overfeeding due to inertia is 
a common occurrence at low dif- 
ferential pressure, but fortu- 
nately inertia effects are readily 
calculated and can be avoided. 

How the inertia head in a 
crank-driven single-acting pump 
is determined will be explained 
in a second article (to appear 
next month.—Editor). 











~ 
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Chart Gives Air at Standard Conditions 


P. V. Folchi 


Engineering Dept., The Chemical & Industrial Corp., Cincinnati, Ohio. 


When dealing with air com- 
pressors or other equipment for 
handling air, it is often neces- 
sary to convert a certain volume 
of dry air at standard conditions 
of 14.7 psia. and 60 F. to the 
volume at actual conditions. The 
chart facilitates this calculation 
job, 

As an example, a process re- 
quiring 10,000 efm. of air at 
standard conditions compresses 


its supply from atmospheric con- 
ditions of 70 F., 14.0 psia. and 
100% relative humidity. The 
line on the chart shows that the 
multiplying factor is 0.91, so 
that 0.91 V ec! V sc 10,000/ 
Vac, and Vo 10,000/0.91 
11,000 cfm. at actual conditions. 

Although the chart has been 
drawn for only three tempera- 
tures, it can easily be extended 
to other temperatures, 
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Safety Sampler for a 
Toxic Compound 


D. B. Purchas 
Chemical Engineer, Reigate, 
Surrey, England. 


A batch process for a highly 
toxic compound was largely 
housed in a locked building and 
operated by remote control. The 
problem was to find a simple and 
safe method of taking a small 
sample of each batch, without 
entering the building. 

The answer was to suck a 
small amount of the solution out 
of the top of the formulating 
vessel into a standard 100 ml. 
flask having a_ ground-socket 
neck which could be held against 
a special conical metal adapter 
piped to the formulating vessel. 

The sampling point was situ- 
ated on the outside wall of the 
locked building, inside a small 
cupboard connected to the main 
ventilating system. The metal 
adapter was piped to the main 
plant vacuum system (which was 
already trapped to prevent any 
of the toxic compound getting 
into the atmosphere). It was also 
piped downward to the formu- 
lating vessel so that the pipe 
would drain completely when the 
sample had taken. To take a 
sample it was only necessary to 
hold a flask under the adapter, 
turn on the vacuum and fill the 
flask. Any drip when the flask 
was removed was “killed” in a 
tray of reactant. 
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CONSIDER— 
the Fluid, the Job and the COST! 


Rotary Pumps are too frequently overlooked because 
a “just as good” Pump with a low price tag is called 
upon to perform a function it is poorly equipped to do. 
It performs after a fashion ... but at what penalties in 


time and money? 


HELIQUAD PUMPS 


occupy a unique, but important place in your pump 


” 


~ m ing picture. There are certain jobs that only a Rotary 

; > S J Pump can do well and economically. With highly vis 
here ge eel om cous materials . . . semi-solids (that must be heated to 
pump)... liquids containing non-abrasive solids... 


ee tee 


with these jobs nothing can touch KINNEY Heliquad 
Pumps in dollar-saving dependability! 


Take a good look behind your production equipment 


KINNEY HELIQUAD PUMPS and then check costs on those Pumps that are out of 


Haass Caplacement Pumps which provide new character. Here's where many a hidden loss can be 
pulsating flow of materials in viscosities from 

that of gasoline to blackstrap molasses, They converted into a handsome saving with KINNEY Heli- 
have exceptional vacuum characteristics and 

are highly efficient in handling liquids contain- quad Pumps. 


ing non-abrasive solids. Available in a selection 
KINNEY mec. oivision 


of rotors to suit the particular pumping problem. | 
| 
'THE NEW YORK AIR BRAKE COMPANY@™ 
| 
| 





Plain and steam-jacketed models, flow ranges 
WRITE: 
pie 3551G WASHINGTON STREET * BOSTON 30 + mass. \'J/ 


6.63 to 2100 gpm. 
Bulletin No. L5IA that sheds | Diese send me copy of Bulletin No. L51A giving data on pumping 


menep-enting Sew on Be difficult materials and full particulars on KINNEY Pumps. 
Liquid Handling picture. 


| Name 
| Company 


| Address 
t. — ; Zone___ State 
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variable speed with 


new versatility and performance 


\ \ 

1S 

A triumph of new Motodrive 
design... inside and out 


New REEvEs Vari-Speed Motodrives, sizes 200 
and 300, are complete variable speed power 
packages, built with compactness and precision, 
to give improved performance on installations 
1 through 5 hp. 

The new sizes are designed in two styles— 
“C” flow and “‘Z’’ flow. In each style, there 
are several different models and reducers with 
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New 
wider 
speed ranges 


increased capacity in single, double or triple 
stages. 

The flexible design permits hundreds of 
combinations . . . space-saving, space-fitting 
standard assemblies to meet most installation 
requirements. 

The handwheel control location can be 
rotated to optional positions for greater oper- 
ating convenience; extra precision of control is 
available with the addition of one or more 
REEVES accessories or modifications. 

Refinements to the time-tested REEVES 
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Sizes 200-300 Vari-Speed MOTODRI VES 


*1 THROUGH 5 HORSEPOWER rg New 
xS\) increased 

reducer 
capacity 


“Z” FLOW 





operating principle now assure even longer new models in the full line of REEves Moto- 
trouble-free service. drives which provide instant and accurate vari- 


; ; gar able speed control on 4 through 40 hp. ap- 

New disc assemblies permit wider output Stee: 
‘ : plications. 
speed ranges .. . discs are pre-aligned .. . s : , ; : ; 
Complete details, dimensions, illustrations 


pre-loaded spring maintains correct belt ‘ : atte 
iat del belt od and prices on assemblies, modifications and 
ension for ionger be wear ... @xciusive E % 5 

accessories are in Catalog CE31-M571. Write 


“‘close-grooving”’ lubrication assures free : 
for your free copy today. 


sliding discs . . . new Metermatic system 
automatically lubricates the motor and REEVES PULLEY COMPANY 
variable shaft bearings. Division of RELIANCE Iisinsere+ 


Sizes 200 and 300 are versatile, hard-working Columbus, Indiana 
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PRACTICE one 


CODEN TOES 


' 


Pressure Concrete Pipe Handles Corrosives 


Reinforcing with steel cylinders, prestressing with wound steel wire, 


welded joints, open up 50-300 psi. range for inexpensive concrete pipe. 


A new development in pres- 
sure piping—reinforced concrete 

-is saving big chunks of money 
at Dow Chemical’s Texas divi- 
sion, 

Concrete pipe has found little 
application, up until now, in 
chemical plants. Most liquids in 
a typical chemical plant are at 
fairly high pressures. And while 
conventional, reinforced concrete 
pipe is cheap and readily avail- 
able, it can only handle pressures 
up to 20 or 30 psi. 

Reinforcement in low-pressure 
pipe consists of wire, wire fabric 
or bars imbedded in concrete. 
Joints are usually _ ball-and- 
spigot or tongue-and-groove— 
not for high pressures. Thus 
concrete pipe has found favor 
only in water or sewage han- 
dling. 

Now a new design, capable of 
withstanding 50-300 psi., puts 
concrete pipe in competition 
with steel for transferring large 
volumes of liquids under pres- 
sure, 


Steel Reinforces Concrete 


Basically the new precast pipe 
consists of sections each having 
a steel cylinder embedded in 
dense concrete. No_ ball-and- 
spigot joints here. Instead, pipe 
is joined by exposing and weld- 
ing end sections of the steel 
cylinders. 

Dependability of the joint 
closure can be improved by con- 
fining a circular ring gasket 
made of high-quality rubber 
within a spigot groove. The 
gasket, molded so it’s larger in 
diameter than the groove, is 
pressed down to tightly fill the 
groove when the two cylinders 
are joined together. 

Once the rubber gasket and 
the two steel cylinders are in 
place, a welder lays in a welding 

rae _ bead. This is done by exposing 
WELDING steel joins sections. BAND anchors filled joint. steel either from the outside or 
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Industry’s best chemical service valves 


Durco Type F valves with Teflon sleeves have been 
proven in thousands of industry’s toughest appli- 
cations to be trouble-free, maintenance-free, and 
dependable. 


Turn to the Durco Type F valve for non-sticking, non- 
lubricated, economical operation. For long life when 
handling severe corrosives, get Durco Type F valves. 
Dureo Type F valves axe available in 1504 Available in a wide range of alloys in sizes to 3”. 


and 300% design, as well as three-way. 
Complete details in Durco Bulletin V/4b. 












































The DURIRON Company, Inc. / Dayton, Ohio 


Branch Offices: Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Detroit, 
Houston, Knoxville, Los Angeles, New York, Philadelphia, and Pittsburgh 


CORROSION FORUM... 


Prestressing Pipe Permits High Pressure 


Strength comes from steel cylinder wrapped 


with high tensile steel wire 
| 








Mortar cement encasement 


inside of the cylinders. As a 
rule, pipe size determines the 
welding method—in a 72-in. pipe 
there is more than enough space 
inside for a welder. Practically 
all larger sizes of concrete pipe 
at Dow’s Texas division are 
welded from the inside, while 
smaller sizes—anything up to 30 
in, dia.—are welded outside, 

Another method, for long pipe 
runs, does not involve welding. 
Concrete is poured around the 
concrete piping to hold sections 
in place at the joints. Amount 
of anchoring used depends on 
ground in which the pipe is laid. 
If in hard clay, less concrete 
anchoring is necessary, while 
soft clay requires more concrete 
for support. 


Key Is Prestressing 

Actually, the new pipe, avail- 
able in sizes from 16 to 84-in. 
dia, and in 16-ft. lengths, is 
prestressed during the manu- 
facturing procedure. 

In conventional 
concrete pipe, the low tensile 
strength of concrete requires 
large amounts of steel. But even 
so, only low pressures are allow- 
able. Deformation of steel must 
not exceed the allowable elonga- 
tion of concrete. 

In prestressing, high tensile 
strength steel wire is wrapped, 
under tension, around a steel 
cylinder. This places steel and 


reinforced 


) 
High density concrete 


concrete: under compression. 
Concrete has high compressive 
strength. At all times this com- 
pression is greater than the field 
tensile loads. Thus concrete is 
never under tension, even when 
handling liquids at 300 psi. 


Cutting Costs With Concrete 

Reinforced concrete pipe at 
the Texas division ranges from 
16 to 72 in. in dia. Abeut 15 
miles of the new reinforced pipe 
is in use at Dow. Most handle 
seawater and cooling water. 

Usual thicknesses range from 
2-in. for 16-in, I1.D. pipe, to 4.5- 
in. for 36-in, I.D. and 7.5-in. for 
72-in. pipe. The 16-in. pipe has 
an approximate weight per ft. of 
120 lbs., while 36-in. pipe has a 
weight of 620 lb. and 72-in. ma- 
terial weighs approximately 
2,000 Ib./ft. 

Installation costs are reason- 
ably cheaper for concrete pipe 
than for steel pipe. However, the 
real saving centers in the fact 
that concrete pipe is corrosion 
resistant against alkalis. This 
naturally reduces replacement 
costs, 

Mass use of reinforced con- 
crete piping is so new, compara- 
tively speaking, that accurate 
estimates on long-range savings 
are difficult to arrive at. How- 
ever, an installed cost compari- 
son based on Dow projects in 
which steel pipe might be con- 


sidered—projects that require 
pipes from 16 to 48-in. in dia.— 
is as follows (note that painting 
is not required on concrete) : 


Concrete Steel 
Cost, $/ft. Cost, $/ft. 
9.00 12.50 
10.50 16.00 
13.50 23.50 
17.50 29.00 
25.00 38.00 


Some Disadvantages 


One major disadvantage of re- 
inforced concrete pipe: it can’t 
be cut easily in the field. It must 
be prefabricated after careful 
alignment surveys are taken. If 
there is a small error in a sur- 
vey, some pipe must be reworked 

an expensive operation. 

Obviously, Dow doesn’t con- 
sider this a major deterrent. 
Dow engineers are now looking 
into numerous applications for 
concrete pipe in handling large 
volumes of neutral and alkaline 
process chemicals. 


Welding Technology 
Advancing Rapidly 


Last year was the welding in- 
dustries’ best for sales—about 
$750 million. This year it should 
reach $825 million and hit one 
billion by 1960. 

According to J. H. Humber- 
stone, president of Air Reduc- 
tion Sales Co., in a recent talk 
at a welding conference at Fort 
Belvoir, Va., welding has come 
a long way from the crude work 
in blacksmith shops. 

Now steel 0.008-in. thick is 
production welded. And it’s pos- 
sible to weld 0.002-in. material. 
Industry is down to 15 amp. in 
some cases and there are ma- 
chines which permit welding at 
0.5 amp. 

At the other end of the scale, 
welded joints rated at 250,000 
psi. are common on heat treated 
high-tensile steels. Thick welds 
from 8 to 10-in. are not unustfal 
on metal. 

Mr. Humberstone calls for 
more stress on educational op- 
portunities for the welding engi- 
neer—a profession, he claims, 
which should have a major de- 
gree rating. At present, only a 
handful of schools offer such a 
degree. 
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MATCHLESS STEAM HOSE 


Keeping a raging killer under control 


Scalding steam is a powerful work-saving servant—but 
let it get out of hand and it can mean sudden death. Yet 
this valuable, though unruly demon is tamed by a hose 
that is absolutely safe—U.S. Matchless® Steam Hose. 
This hose cannot burst—even with steam pressures up 
to 200 pounds. After long, safe service —far longer than 
ordinary steam hose —the wall structure, instead of 
bursting, allows a trickle of steam to merely leak 
through—reducing the pressure and giving plenty of 
notice that a replacement is finally needed. Safety coun- 
cils give U.S. Matchless their full approval. 


Mechanical Goods Division 


United 


ee things you never saw before 
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S. Rubber’s 


U 


U.S. Matchless Steam Hose is used in steam lines in 
every kind of industry. For such a husky hose, it is ex 
tremely flexible and easy to handle. The tube is 
specially compounded stock to provide high resistance 
to heat; the carcass is of braided mild steel wire to give 
outstanding strength, flexibility and ductility; a syn 
thetic rubber cover resists heat, oil and weather 

U.S. Matchless Steam Hose is obtainable at any of the 
28 “U.S.” District Sales Offices, at selected distributors 
or write us at Rockefeller Center. New York 20. N. Y. 

In€ Dominion Rubber Co., Ltd. 


N.Y. 


made of 


an id; i 


‘ ter, 


Hall, f 


New Exhit Rockefeller Cer 





CORROSION FORUM... 


ALL-WELDED 
K;xchanger Lowers Maintenance 


Dissatisfied with bolt and gasket seals at high tem- 


peratures and pressures, Lummus comes up with all- 


welded heat exchanger. Result: reduced maintenance. 


R. A. Beck, Asst. Mgr., Heat Exchanger Div., The Lummus Co., N.Y.C. 


First high pressure feedwater 
heaters completely fabricated by 
welding has been designed and 
built by Lummus. 

Emphasis on reducing mainte- 
nance in process equipment 
spurred development of the tech- 
nique. Higher temperatures and 
pressures make it more and 
more difficult to get satisfactory 
seals using bolt and gasket con- 
struction. 

One of the heaters is designed 
for 3,600 psi. and a 678 F. inlet 
steam temperature. Two others 
are for 8,200 psi. and 790 F. 

Three heaters, operate at the 
same pressures but at slightly 
lower temperature. 

Throughout design of the new 
heaters, special consideration 
was given to minimizing the pos- 
sibilities for leakage. 

As in most high pressure ap- 
plications, U-tube type construc- 
tion was used because it elimi- 
nates two high pressure joints: 
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that between the tubes and float- 
ing tube sheet and between the 
floating head cover and the tube 
sheet. Another advantage of U- 
tube bundles is each tube can 
expand independently of the 
others as temperature increases. 
This reduces the possibility of 
leaks caused by internal strains 
on metal parts. 


Welding Tubes to Sheet 
Instead of rolling tubes into 


the tube sheet, we’ve developed , 
a method of welding tubes di- . 


rectly to the tube sheet, as an 
integral part of the channel 
forging. This avoids the pos- 
sibility of leaking joints when 
subsequently exposed to the 
forces of expansion and contrac- 
tion. 

Using Monel nickel-copper al- 
loy electrodes, the welding pro- 
cedure produces leak tight, 
strong, ductile and corrosion re- 
sistant joints. 


Before it was adopted for pro- 
duction, extensive testing was 
carried out. Test specimens were 
prepared using two different 
methods of fabrication: rolled 
ends and welded. These speci- 
mens were subjected to elevated 
test pressures. The rolled joints 
leaked, the tubes welded with 
cupro-nickel rods leaked, but at 
9,600 psi., tubes welded with 
Monel rod still held. 

Success of the welded-in tube 
ends (the first of which are still 
in service after nine yr.) is due 
to nickel-bearing electrodes and 
tubes. Nickel increases weld- 
ability of the tube material and 
nickel-bearing welding filler 
metal can be readily joined to 
steel. 

The shell, into which the tube 
bundle is mounted, is formed by 
welding two 50-in. dia. cylinders 
of 14-in. thick carbon steel. 
Over-all length is 38 ft. If con- 
ventional bolted construction 
were used, a unit of this size 
would have one or two flanged 
joints along its length. In ad- 
dition, these joints might be sus- 
ceptible to leakage because of 
longitudinal buckling stresses 
caused by temperature differ- 
ences between the top and bot- 
tom of the unit. Welded con- 
struction has eliminated this 
problem. It provides a more 
rigid structure with less weight 
and cost. 


Head Welded to Shell 


In contrast to the bolted con- 
struction used previously, heads 
of the new heaters are sealed by 
means of a steel torus section 
welded to the head cover and 
channel. 

In both designs, force result- 
ing from hydrostatic pressure 
on the cover is absorbed by the 
split key ring which is in shear. 
However, the torus section re- 
quired careful design because it 
is subject to deformations in 
two directions: an axial move- 
ment resulting from clearance 
and tolerances on the key ring 
and slot; and a radial deflection 
caused by hoop stresses set up 
by radial pressure. Thus, a sec- 
tion modulus had to be chosen 
to give the proper combination 
of elasticity and strength. Actual 
destructive tests show that the 
heavy channel forging will fail 
before the torus. (Continued) 
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CORROSION’S FOCAL POINTS are easy to detect with a 
new Amercoat testing method using iron and caustic 
indicators in a Saline gelatin bath. On the welded 
and scored steel panels shown above after test, un 
worked Surface areas turned red to indicate cathodic 
properties; but the weld, scores and edges turned 


How to protect “trouble spots 


Ask a corrosion engineer where metal corrosion is likely to attack first. 
Chances are that he will name rivets, threads, sharp edges, angles, crevices 
and welds. These are the areas of stress concentration, work hardness, 
fissures and abrasions. They tend to be anodic and actually breed corrosion. 
And although they warrant increased protection, conventional coatings pull 
away from their sharp profiles and leave them inadequately covered 


Amercoat No. 87, a true vinyl mastic, protects these spots in a single 
coat 10 mils thick, whereas other coatings fail to build 5 mils in three coats. 
It cuts maintenance painting costs up to 50% because you don’t have to re- 
erect staging and scaffolds for additional coats, and you get results that last. 


No. 87 combines the time-tested chemical and weather resistance of vinyl 
coatings with the thickness of mastic, yet it is easily sprayed with standard 
equipment over a suitable primer. Available in white, gray, black and alum- 
inum. Use it for enduring protection at lower cost per square foot per year. 
Complete details mailed on request.— Amercoat Corp., South Gate, Calif. 
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blue (here shown blackened) to reveal themselves as 
anodic corrosion breeders. Rivets, threads, crevices 
and abrasions also show anodic under test, Unless 
such areas are effectively sealed from moisture, 
oxygen and ions they will erupt as focal points of 
corrosion cells 


against corrosion 


AMERCOAT Corporation, Dept. AH 
4809 Firestone Bivd., South Gate, Calif 


Please send me your latest information 
on Amercoat No. 87 


Name___ 
Position 
Company — 
a 


i ictctintsntencintnes: 


EVANSTON, ILLINOIS + KENILWORTH, NEW JERSEY 
JACKSONVILLE, FLORIDA « HOUSTON, TEXAS 
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Maintenance Provisions 

secause these heaters are in- 
tended for many years of satis- 
factory operation, it is necessary 
to make allowances for inspec- 
tion, cleaning and possibly re- 
pairing internal members. The 
unit is designed to facilitate re- 
moval of the head as well as 
access to the tube bundle. 

lor the head, a special cutting 
tool was developed for cutting 
along the outer seam of the torus 
weld. With reasonable care, it 


is possible to remove the torus, 
make any necessary repairs and 
replace the same torus. 

Access to the tube bundle is 
accomplished by cutting the shell 
at locations marked on the out- 
side surface by the manufac- 
turer. A special stainless steel 
backing strip is attached to the 
inner surface of the shell, to 
prevent damage to the tubes 
during cutting. As with the 
head, reassembly can be com- 
pleted without replacing parts. 





Progress in commercial zir- 
conium equipment moves along 
at a fast clip. A pilot plant ves- 
sel has been constructed out of 
zirconium (see photo above). A 
zirconium valve is available. And 
Pfaudler has a small heat ex- 
changer consisting of zirconium 
bonnets and nozzles, with a zir- 
conium tube bundle in a stain- 
less shell. 

Zirconium has excellent resist- 
ance to hydrochloric acid in all 





More Zirconium Equipment Now Available 


concentrations and temperatures 
(Chem. Eng. Jan. 1957). It also 
excellent 

solutions and 


resistance to 
fused 


shows 
chloride 
caustics. 

Ziveonium can be machined, 
but with some difficulty. It’s 
abrasive and work hardens very 
rapidly. Sharp, carbide-tipped 
tools must be used with heavy 
cuts. Welding is done in an inert 
atmosphere with conventional 
argon-shielded equipment. 








How to Control 
Sulfide Corrosion 


Increased demand for higher 
octane fuels forced catalytic re- 
forming—some believe prema- 
turely—on the petroleum refiner. 
In many cases serious corrosive 
problems were a byproduct of 
this rapid growth, 

How these problems 
recognized and solved was sub- 
ject of a report given at a re- 
cent API meeting in Philadel- 
phia. 

An API corrosion panel con- 
tacted 34 licensing or operating 
companies. Replies were re- 
ceived from 31, representing ex- 
perience with all types of cata- 
lytic units and desulfurizers us- 
ing hydrogen. 

Major difficulty from 
sulfides in the system. All units 
use a platinum-type catalyst. 
Sulfur comes in with the 
naphtha charge and is trans- 
formed to H.S, part of which re- 
eycles back to the cracker with 
the hydrogen-rich stream. Naph- 
tha and the recycle stream are 
heated in a direct fired furnace 
prior to entering the cat cracker, 
where low-octane naphtha con- 
verts to a high-octane gasoline 
product. 

Cracking of austenitic welds 
in ferritic and austenitic fur- 
Here 


micro- 


were 


comes 


nace tubes were reported, 
weld quality, inherent 
fissuring of austenitic weld de- 
posit and possible stress corro- 
sion cracking from polythionic 
acids formed from iron sulfide 
scale were the culprits. To pre- 
vent these failures increased ef- 
forts were made to examine 
welds with X-rays and dye pene- 
trants, hydrostatic tests, and the 
use of welding rods containing 
smal! amounts of ferrite. 

One company reports stress 
corrosion in relief valves and 
compressors handling H,S. They 
blame this on the action of H,S 
on metals subjected to frequent 
changes in tension or compres- 
sion. Difficulty was overcome by 
using Inconel, K Monel or 
aluminized carbon steel, pre- 
ferred in that order. 

Some flaking difficulties have 
been experienced with alumin 
ized steel. And the material is 
difficult to weld. Nevertheless, 
considerable amounts are under 
test in commercial units, 
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DU PONT ELASTOMERS 
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in industry 


Valve lined with HYPALON* 
solves problem for acid trucker 








Color-coded neoprene 
bushings provide 
watertight seal for 

electric cable connectors 


Designed for use with electrical 
service entrance cables, these bush 
ings provide a watertight seal where 
the cable enters a junction box. By 
their color they show at a glance 
the range of cable sizes that the 
bushing will fit. 

Five bushing sizes, each in a dif 
ferent culor, are available for use in 
either hex-gland or screw type cable 
connectors. Both bushing and body 
are tapered so that each bushing 
will accommodate a range of cable 
sizes. Neoprene was chosen because 
it is unaffected by sunlight, oils, 
most chemicals ... assures long life 
as a watertight seal. 


Neoprene also resists heat, abra- 
sion, flex cracking. Its balanced 
combination of properties offers 
many savings wherever you need a 
durable resilient material. Send 
coupon for full details. 


Color-coded neoprene bushings fit a wide range of 
cable sizes; assure a long-lasting watertight seal at 
junction box. 








Butterfly valve with sleeve of HYPALON prevents leakage 
handles spent acids without damage to valves 


Butterfly valve still in service after 
three years handling spent pickling acid 


Industrial Wastes, Inc., of Beaver Falls, 
Pa., operates a tank truck fleet hauling 
2% million gallons of spent acids a 
month from steel mills around Pitts 
burgh to their two neutralizing plants. 


For several years Industrial Wastes 
Inc., had the problem of finding an out 
let valve; one that could stand sulfuric 
nitric, hydrochloric and hydrofluoric 
acids. Even the most satisfactory valve 
they tried had disadvantages. It 
weighed 250 lbs., which made it cum 
bersome to install and required special 
supports to prevent stress fatigue in the 
tank shell. But the major disadvantage 
was that sediment frequently clogged 
the valve. In cleaning out the valve 
through a rodding-out hole drilled in 
the top of the tank, the neoprene tank 











Damper rotates within sleeve of HYPALON. Sleeve acts as 
seal, acid-resistant liner and flange gaskets 


lining was damaged, reducing its pro 
tection against acid corrosion of the 


shell. 


The company installed a butterfly 
valve lined with Hypaton, a Du Pont 
synthetic rubber. This 6” valve, weigh 
ing less than 30 Ibs., is self-cleaning; it 
discharges faster and costs 40% less 
than previous valves. The valve design 
dictated a need for a resilient sleeve 
that could take the hard service of sul 
furic, nitric, hydrochloric and hydro 
fluoric uc ids. - he excellent chemical 
resistance of HypaLon made it the logi 
cal choice, And after three years’ serv 
ice, the company has yet to have a 
replacement problem with Hypaton 


Hypaton has many qualities you'll 
find useful in hoses, tank linings and 
other applications. Resistance to strong 
oxidizing agents is just one. The cou 
pon will bring you information about 
many others 


*HYPALON is a registered trademark of 
E. I. du Pont de Nemours & Co. (Ine.) 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Westinghouse motors 
double normal life 
for this application 


ey Ohio-Apex Div., Food Machinery 
and Chemical Corp. 


this standard fifa-Line A/ motor still 
pumping corrosive POC |, after 12 continuous 


months without maintenance or down time. 


‘‘We must have a dependable motor, completely sealed and cor- 
rosion-resistant,” says Mr. Burton Fitch, Ohio-Apex Division of 
Food Machinery and Chemical Corporation, Nitro, West Virginia. 
‘“‘A corrosive atmosphere, plus phosphorous oxychloride drip and 
seepage, cuts motor life. Westinghouse Life-Line® “A” motors 
have already passed this replacement point twice... and are 
still going strong.” 

Westinghouse motors last longer because they’re designed for 
modern industry’s needs. For more facts about the Life-Line 
“A”, call your local Westinghouse representative...or write 
Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-22034 


you CAN BE SURE...1F ITS 
Westinghouse LO 


‘‘Westinghouse Life-Line ‘‘A’’ motors have cut 
our motor costs substantially ... helped us keep 
our chemicals moving down the line,’”’ says Mr. 
Fitch of Ohio-Apex. ‘“Their built-in ruggedness, 
plus foolproof sealing against corrosion, means 
longer life, lower maintenance.”’ 


Unretouched photo of Life-Line ‘‘A’’ three-hp 
motor driving chemical pump at 1730 rpm, 100 
gpm at Ohio-Apex. 
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THIS RESIN MAKES PLASTISOL MOLDING TOYS. CHILD'S PLAY 


... typical of the Pin-Pointed Properties in Exon Vinyl resins 








RESINS 








Slush molders, such as toy manufacturers, 
find plastisols formulated from Firestone 
Exon 654 unsurpassed for processing ease. 

These plastisols offer excellent viscos- 
ity, stability and flow properties. They 
fuse quickly. And plastisols made from 
Exon 654 always coat the mold smoothly 
and evenly. 

Exon 654 needs no grinding. It is a stir- 
in type plastisol resin expressly created to 
impart excellent heat and light stability, 
paste viscosity stability, physical tough- 
ness and chemical stability to your final 
products. No wonder toy manufacturers, 


as other companies who use plastisol 
molding, specify Exon 654. 

Another example of how Exon’s Pin- 
Pointed Properties match your particular 
needs. 

Exon 654 is just one of the many fine 
resins in industry’s most complete line of 
versatile vinyls. It is another reason why 
industry looks to Firestone Exon for engi- 
neered answers to its needs. 

Consider your own production or prod- 
uct problems. Then, for resin properties 
pin-pointed to the best answer for you, 
check with Firestone. 


For complete information and technical service, call or write: 


CHEMICAL SALES DIVISION: FIRESTONE PLASTICS COMPANY 


DEPT 728K, POTTSTOWN. PA 


* A DIVISION OF THE FIRESTONE TIRE & RUBBER CO 


IN CANADA. CONTACT CHEMICAL GALES DIVISION FIRESTONE TIRE AND RUBBER COMPANY OF CANADA LTO... HAMILTON. ONT. 


INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 
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Chemical Engineering 


Peopl 


What it really costs to change your job 


Considering a switch for the hetter? If you have only a 
sketchy idea of what's really involved dollarwise, be guided 
by this case history of a fellow chemical engineer. 


Technical Bookshelf 


For the young engineer, a volume on project engineering in 
process plants ... a new book on the elements of {Liis- 
dynamics ... and one on chemistry for the engineer and 
scientist. 


AUGUST 1957 


Department Index 


ee et I re ee ae ee w Ski oe 
You & Your Job 
Technical Bookshelf 
Briefly Noted... 
Meet Your Authors 
Letters: Pro & Con 
Names in the News 
Firms in the News Letters: Pro & Con 


Odor control expert John von Bergen . . . Lessells on kinetic 
data... Lynch an Schoenberg on equations for fluid meter- 
ing... Wiegandt on mechanical energy . . . Dennis on eco- 
nomics, 


Reflux splitter... The use of the term Box Wilson method 
... Pro: Continuing education... More on our hot (March) 
cover... Nylon vs. rayon... Pro: Leading with models. 


Names in the News 


Price of U.S. Vitamin... VCA’s Sprankle .. . Roz Gitlin, 
first woman president of City College Engineering Alumni 
... Westley is now a vice president at the Glidden Co. 


Firms in the News 


GE adds a materials-testing reactor to its lab . . . Allied 
Chemical & Dye expands melamine facilities ... Dow is now 
building a new petrochemicals plant in Bay City, Mich. 








Uranium Reduction Corporation operates some of the 
largest leaching units in the industry—eight of their ten 
big leaching tanks depend on three 30-H.P. Turbo-Mixers 
per tank to suspend over one and one-half million pounds 
of uranium ore on a continuous flow basis. These 
Turbo-Mixers have operated without interruption since 


TURBO - MIXER 


TURBO-MIXER DIVISION 
GENERAL AMERICAN 


TRANSPORTATION 
CORPORATION 


Sales offices: 380 Madison Avenue, New 
York 17, New York * General Offices: 135 South La Salle Street, 
Chicago 90, Iilinois * Offices in all principal cities 
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BATTERY OF 
24 BIG TURBO-MIXERS 
HELPS SPEED URANIUM 
PRODUCTION AT 
MOAB, UTAH! 


at iit 


Leaching Plant designed by Knowles Associates, New York City. 


the plant went “‘on stream.’’ Other Turbo-Mixers in the 
Metallurgical field are handling slurries of 75% to 80% 
solids. Turbo has specialized in this type of mixing for 
over 30 years. We'll be glad to tackle your difficult sus- 
pension problems or to conduct laboratory or pilot scale 
demonstrations with your observers. 


FOR DETAILED INFORMATION AND USEFUL DESIGN DATA, SEND 


FOR THE FOLLOWING BULLETINS: 


Please send me the following Turbo-Mixer Bulletin (s): 


Minerals Processing Bulletin 

Side Entering Propeller Mixer Bulletin 
RDC Extraction Column Bulletin 
General Turbo- Mixer Bulletin 
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CHEMICAL ENGINEERING 


What 
It Costs 


To Change 
Your Job 





HE IDEA for this article was 
born at the annual meet- 
ing of AIChE in Boston last 
December. John Callaham, Hugh 
Sharp and I were standing at the 
pre-banquet reception engaged 
in conversation with one of our 
favorite Chemical Engineering 
authors. 

“You know,” he started “I’ve 
been kicking around an article 
idea for some time now. No one 
has ever put down in print the 
cold hard facts about the prob- 
lems and expenses that a guy 
can run into when he finally de- 
cides to change his job. I’ve been 
thinking about telling your read- 
ers some of the things that hap- 
pened to me when I made my 
recent move. Of course, I got a 
relocation allowance from my 
new employer. But that’s only 
the beginning of the story.” 

Well, that was all we had time 
for at the moment and we filed 
into the grand ballroom of the 
Boston Statler to roast beef, a 
rather good talk by Admiral 
Arleigh Burke and the installa- 
tion of Hank Rushton as 1957 
AIChE president. After the 
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EDITED BY R. F. FREMED YOU & YOUR JOB 


festivities we adjourned to the 
hospitality of an _ upper-floor 
suite at the Statler and, to the 
accompaniment of tinkling ice, 
we pursued the story idea fur- 
ther. 

Our author outlined the details 
of the article and concluded on 
two negative notes. “Naturally, 
if I write this thing, you won’t 
be able to use my name with it. 
And besides, I’m so darned busy 
right now that I won’t have the 
time to write it for you any- 
way.” 

Not wanting to let a good idea 
smother in its conception, we 
urged our author on. “Sure, 
you’ve got time. Look, you just 
spent 30 minutes describing the 
thing to me. When you get back 
to your office Thursday morning, 
sit down in front of your dictat- 
ing machine and put it on a belt. 
Send me the belt and we’ll put it 
into print.” 

Several weeks later the mail 
brought a red plastic belt in a 
plain white envelope. Nothing 
else. 

This created something of a 
problem. Without going into the 
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PEOPLE ... 











details of our secretarial train- 
ing program, it meant exposing 
impressionable young girls to 
the sometimes colorful wordings 
used by our author. We decided 
to risk it, anyway. Here is the 
result. 


Meet Bill Brown 


Bill Brown is a chemical engi- 
neer who recently accepted a 
position with the XYZ Chemical 
Co. His new job involved mov- 
ing himself and his family a dis- 
tance of several hundred miles. 

So, on Sunday night Bill took 
a plane from his hometown air- 
port to the new location and 
upon arrival, checked into a 
hotel. On Monday morning 
promptly at 9 A. M.—he re 
ported for work. 

That night he put in a long- 
distance call to Jean, his wife, 
and spoke to her and the chil- 
dren. Next day he went to work 
and in the evening started to 
look for living quarters for the 
family. Friday night he took a 
plane home. Spent the weekend 
with his family. 

Sunday night he began to re- 
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It Cost the Brown Family $4,500 


Transportation 


For Bill from Old City to New City & return (6 trips) 
For Jean from Old City to New City & return (2 trips) 
For entire family by car (400 miles at 8¢/mile)... 

For Bill and Jean while house hunting in New City 


For furnishings and household effects 


Hotel and Motel 
For Bill (30 days at $6/day) 


For Bill and Jean (4 days at $10/day) 


For family (90 days at $12/day) 


Extra Food Bills 
For Bill (30 days at $4/day) 


For Bill & Jean (4 days at $7.50/day) 


For family (90 days at an average of $3/day) 


Miscellaneous 
Telephone calls 


Commission for selling $15,000 house 


Mortgage cancellation fee 
Taxes, title searches, etc 
New carpets, drapes, furniture 


These Could Push Your Costs Even Higher 


Transportation 
Employee to jobsite. 


Employee home and back prior to moving. 


Employee's wife to jobsite and back. 


Employee's family to jobsite. 


Furniture and household effects to jobsite, 


Food and Lodging 


Employee prior to locating permanent residence. 
Employee's wife prior to locating permanent residence. 
Employee's family prior to locating permanent residence. 


Fees and Taxes 
Employment agency fee. 
Real estate agent's fee. 
Property transfer and sales tax. 
Mortgage cancellation fee. 
Title search and title insurance. 
Lawyer's fees in both locations. 
Sundry legal fees. 


Income tax on relocation allowance. 


Furniture storage, telephone, sundry losses in moving (you can't move a full 


garbage can, for example.) 


Allowance for differential cost of equivalent houses. 


peat his previous week's sched- 
ule. In the meantime his wife 
had put their home on the mar- 
ket and the real estate agent had 
advised her to continue living in 
the house (since unoccupied 
houses generally sell for less 
than those which are exhibited 
with all the furnishings). 


Jean, I've Found a Place 
After a three-week search Bill 
located several houses that 


seemed worth looking at further. 
With no little persuasion, Jean’s 
mother agreed to stay with the 
children for a while and on the 
fourth Sunday Bill and Jean set 
off for New City together. 
Jean was pleased with Bill’s 
home selections and they began 
to negotiate for the purchase of 
the one they both liked best. All 
the arrangements were satis- 
factory except for one detail. 
They didn’t have sufficient cash 


"some evaluation. 


to make the necessary down pay- 
ment without first selling their 
old home. 

The deal fell through. 

With a great deal of luck Jean 
Brown managed to receive a 
satisfactory offer the very next 
week on the house in Old City. 
But it would be necesary for the 
family to move out within 30 
days. So, Bill and Jean agreed 
to sell and once again they 
trudged to New City together to 
negotiate with a builder for the 
purchase of an uncompleted 
dwelling. Scheduled completion 
was for 90 days later. 


And So They Moved 

For the time that they would 
have to find some sort of shelter 
between selling their home in 
Old City and occupying the new 
one in New City, Bill and Jean 
decided to install the family at 
the New City Motel. 

They arranged to put their 
furniture in storage for a few 
months. And—although this 
may be the weirdest part of this 
whole story—the builder was fin- 
ished with the new house only 
30 days later than he had prom- 
ised. Bill, Jean and the kids 
moved in shortly after. 

In their new house they were 
confronted with the purchase of 
many additional items such as 
storm windows, shrubbery, car- 
peting, drapes and some pieces 
of furniture (since only some of 
the furniture from the old house 
seemed suitable in the new one). 


Time to Count Up 

Bill and Jean sat down to do 
What had it 
cost the Browns for Bill to 
change his job? Their tabula- 
tion is shown at the left. 

3ill and Jean were very lucky. 
Their new house cost them the 
same amount as the house that 
they had sold. Nevertheless, when 
adding up their expenses, they 
discovered—somewhat to their 
dismay—that they had spent 
some $4,500 above and beyond 
their normal living expenses. 


There Were Other Problems 
Bill and Jean encountered 
other problems. The mortgage 
on their new home was #4 point 
higher than what they had been 
paying on their old home. 
When Bill and Jean enrolled 
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VEY 


WILFLEY 


ACID PUMPS 


Pumping hot corrosive liquids and other hard-to-handle 
solutions is all in the day’s work for 

Wilfley Acid Pumps. Actual production line 

records prove Wilfley creates substantial 

dollar savings in stepped-up, trouble-free 

performance and low cost operation. 

Wilfley Acid Pumps are available with pumping parts of 

the machinable alloys as well as plastic to meet all requirements. 


< 
qitley sand Pump, 


INDIVIDUAL ENGINEERING ON EVERY APPLICATION Bh Gi, FRE 


Write, wire or phone for complete details. Wiley Aad Rue?” 
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their kids in New City School 
they discovered that the school 
was terribly overcrowded. No 
provisions had been made for the 
explosion of new homes in the 
area. Furthermore, an examina- 
tion of the school curriculum im- 
mediately revealed that stand- 
ards in New City were far lower 
than those that had existed in 
Old City. 

Fortunately, the Browns 
found a church of their choice 
located nearby. 

However, the local area offered 
no orthodontia service and it 
became necessary for Jean to 
make long regular trips to the 
county seat with one of the chil- 
dren who required this special 
dental work. 

Bill and Jean hoped to have 
their children attend the State 
University (at a nominal tuition 
fee) when the children reached 
college age, But this was a prob- 
lem that they would have to face 
in the future, for New State 
supported no adequate institu- 
tion of such a nature. 


Employer Pays Only a Part 


As the process of rationaliza- 
tion crept through their think- 
ing, Bill and Jean Brown de- 
cided—all in all—that they had 
made the right decision in choos- 
ing to come to New City, in spite 
of the out-of-pocket cost. 

After all, Bill’s new employer 
was willing to pick up part of 
the tab. And Bill’s new salary 
was comfortably larger than 
what he was earning in Old City. 
So Bill and Jean Brown and 
their children settled down in 
New City to live happily ever 
after. 

Perhaps this is where we 
should leave our friends. But 
our story wouldn’t be complete 
without this one last sequence. 
One night Bill Brown came home 
from the office and settled down 


in a comfortable chair to go 
through the March issue of 
Chemical Engineering. On p. 
316 a headline caught his eye: 
“Taxes Sock Moving Costs.” He 
quickly scanned the item. 
“One of the lures used to en- 
tice engineers to a new job, free 
transportation and moving, is 
losing a little of its lustre as it 
rubs against the tax laws. As a 
rule, costs of moving to a job in 


a new town are considered a per- 
sonal expense, thus not deduct- 
ible for income tax purposes. 
When the new employer picks 
up the tab, the law says the re- 
imbursement is actually added 
compensation to be tacked on to 
the employee’s gross income.” 

Once again, Bill Brown sat 
down at his desk to calculate 
what it had cost him to change 
his job. 


SIGNIFICANT BREAKTHROUGH 
Engineers Vote to Banish Union 


Ten years of engineering unionism go down the drain 
as Minneapolis-Honeywell engineers vote “no union.” 


Now that the dust has settled 
over Minneapolis, results of the 
NLRB election last May (de- 
cision was to free Honeywell’s 
2,200 professional and technical 
employees from all collective 
bargaining) have been _ inter- 
preted divergently by insiders 
and outsiders. 

But this much is certain: 
After ten years of organization 
and investment, Engineers & 
Scientists of America (ESA) 
has lost one of its oldest and 
largest affiliated unions. With 
1,451 eligible to vote in the 
engineers’ unit election, the vote 
was a strong 896 for “neither 
union,” against 314 for UAW 
and 197 for the independent 
ESA. 

In a copyrighted story, staff 
writer Sam Romer of the Minne- 
apolis Tribune interpreted the 
results this way: “The crushing 
majorities by which engineering 
and technical personnel at Min- 
neapolis-Honeywell Regulator 
Co. buried union hopes last week 
may mark the beginning of a 


Next Month: How to Enjoy Work While on the Road 





tips are for you. 


EXCLUSIVE! Chemical Engineering is proud to have been offered 
exclusive magazine rights to a chapter from a new best seller for 
use as next month’s You & Your Job feature. The book is “How to 
Enjoy Work and Get More Fun Out of Life,” by Dr. O. A. Battista; 
and the chapter that we feel will be of special interest is “How to 
Enjoy Work While on the Road.” If your job ever requires that you 
travel on an expense account, this chapter and its list of tested travel 


new chapter in American labor 
relations. 

“On the union side, it may 
force a thorough re-thinking of 
the approach to white-collar or- 
ganization—a second look at the 
problems in winning engineers 
and technicians (key workers 
in an automated industry) over 
to collective bargaining. 

“On the management side, it 
may provide other companies 
with a successful formula to 
withstand union assaults against 
unorganized employees.” 

James Stern, the UAW or- 
ganizer in charge of the Min- 
neapolis campaign, said the vote 
indicated “we are living in an 
age of conservatism—and en- 
gineers reflect this.” Everett 
Taft, president of the deposed 
UAW local, said, “We took a 
classic drubbing,” and in a later 
statement blamed the result on 
the “free-speech” provisions of 
the Taft-Hartley act which he 
denounced as permitting the 
company to influence the results 
of the voting. 

Only a few days after the 
vote, John Taft, vice president 
of ESA (and no relation to the 
more vocal Everett) was the 
scheduled speaker before the 
New York section of AIChE. In 
private questioning after his 
prepared speech he told CE that 
the Minneapolis affair was a 
plain and simple case of “union- 
busting” on the part of the com- 
pany. 

As soon as the results of the 
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Chlorine dioxide mixer in service at the Carolina Division of Riegel Paper Corp. The unit was 
manufactured by Improved Machinery Inc. It is lined with Ye Rem-Cru A-70 titanium sheet 


Titanium liner gives low-cost 
protection to a conventional metal 


Even a small amount of titanium can protect an en- the mixer shell tightly. A full year’s trouble-free serv- 

tire unit from corrosion damage. Here’s an example... ice again shows titanium to be the least expensive 
Highly corrosive chlorine dioxide would quickly metal in terms of service life. 

ruin the conventional material in the mixer shown Titanium has many other advantages. It’s as strong 

above. So, titanium, virtually immune to such attack, as steel, for example, yet 44% lighter. And it’s a prac- 


was used to form a protective liner. Sheets of 14” tical way to extend service life by as much as 10, 20, 
thick Rem-Cru titanium were welded together and even 50 times. Why not let a qualified Rem-Cru en- 
formed into a cylinder, which was “rolled in’ to fit gineer help you work out specific applications. 


REM - < f-1 5] Write Dept. C-B for the 


World's Most Versatiie Meta em-Cru Review—a free 
periodical presenting the 
7 f | 7 fi Ni latest data on titanium, 
MIDLAND, PENNSYLVANIA 
Sales Offices: 6033 East Bandini Boulevard, Los Angeles 22, California + 4501 W. Cortland Street, Chicago 39, Iilinois + 405 Lexington Avenue, New York 17, N. Y. 








<p “CANADA DRY BEVERAGES YOU & YOUR JOB. . 
CANADA CHOOSE E-D FILTER PAPERS election were known, the Na- 


/ DRY @ tional Society of Professional) 

TO GET SPARKLE AND PURITY hd Engineers sprang into action 

° releasing news bulletins. Robert 

J. Rhinehardt, president of 

NSPE was quoted as saying 

that the results of the election 

confirmed the policy of NSPE 

that unionism and profession- 
alism are incompatible. 

J. W. Barker, speaking as 
president of Engineers Joint 
Council, said, ‘“‘The obvious im- 
plication ... collective bargain- 
ing with its attendant poten- 
tiality for creating conflicting 
obligation is not acceptable to 
engineers.” 

Glenn E. Seidel, Honeywell’s 
vice president in charge of en- 
Ce gineering spoke for the company 
J. L. Murphy, Jr., and said the election results 
ne mean “we can all work together 
Dry Ginger Ale, Inc. to build the best possible future 

for both the company and our 
people.” 

Trying to round out the story, 
we asked Frank Byrnes, CE’s 
Midwest editor to get state- 
ments from Walter Reuther in 
Detroit and the NLRB office in 
Minneapolis. Frank reports that 
neither Reuther nor NLRB had 
any comments to make. 





NEW OPTION 
. «+ In Draft Law 


Although changes have been 
made in the Army Reserve and 
National Guard programs to in- 
crease the flow of young men 
into the Ready Reserve via the 
six-month-active-duty route, 
chemical engineers of draft age 
should remember that the “criti- 
cal skills program” remains in 
effect. It has not been changed 
in any way (and chemical engi- 
neering is one of the critical 
skills). 

Engineering and _ Scientific 
To get maximum clarity for your filtration, Manpower Comm. of EJC ad- 
let us recommend the grade you ought to vises us that application for the 
¢ E-D i fi test ladly f critical-skills program can be 

ry. E- samples for test runs gladly tur- made even after notice of induc- 
nished without obligation. tion is received. This is not true 
of any other service option. 

Most important—and most 
often overlooked—aspects of the 


Py ° critical-skills program is the way 
TEWD Lhe Caton: Dikeman Com COnYy the Reserve obligation is han- 
dled. According to the regu- 


riiteetrown 
MOUNT HOLLY SPRINGS, PENNSYLVANIA lations, specialized personnel 
(including engineers and scien- 


tists) in excess of Ready Re- 
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serve needs for such people, will 
be transferred to the Standy-by 
Reserve, unless they have an 
overriding military specialty. 
Rarely does this happen to men 
with only six months of active 
duty. 

Also, this automatic screen- 
ing process applies to men who 
enter the Army Reserve via the 
usual routes. So an engineer 
who isn’t accepted for the criti- 
cal-skills program can still enlist 
in the Army for six months and 
be subject later to the automatic 
screening process on the basis of 
his critical occupation. 


DOW WILL AID 
.. » Employees’ Picks 


A new matching-grant pro- 
gram of aid to colleges was an- 
nounced recently by Dow Chemi- 
cal Co. Effective July 1, Dow will 
match its employees’ contribu- 
tions to educational institutions 
up to $100/yr. for each em- 
ployee who decides to give. This 
program will be in addition to 
the approximately $300,000 in 
other funds that Dow will make 
available to education for the 
1957-58 academic year as part 
of its aid-to-education program. 

Explaining the matching- 
grant plan, Leland I. Doan, Dow 
president, said the company be- 
lieves it “will tend to encourage 
increased individual support of 
the nation’s colleges and uni- 
versities.” 

The program is open to all 
regular hourly and salaried em- 
ployees of the company and its 
wholly-owned subsidiaries in the 
U.S. An employee need not have 
attended the _ institution he 
wishes to assist. 


AEC TRAINS 
. » » Industry’s Engineers 


The Atomic Energy Comm. 
has announced at Idaho Falls, 
Idaho, that it has put on a “regu- 
lar and systematized basis” the 
practice of giving privately em- 
ployed engineers specialized 
work experience in AEC labora- 
tories and plants. 

Programs are designed to 
further the development and use 
of atomic energy for peaceful 
purposes. 
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tow To Save Money On 


OUTSIDE 


RED HOUSE 
& 


BARN 
PAINT 
FORMULATIONS 


By proper selection of Pure Red Iron Oxide 
pigments and extenders, pigment-volume ratio can be 
increased, fading and color losses retarded, and 
general durability improved. 


Exposure tests on our fences as long as 7 years, 
clearly indicate the improvement in performance ° 
which can be obtained through revised 
compositions. You may have reviewed these test 
panels at the recent Paint Industries Show. 


Your Williams representative will be glad to 
talk with you about house and barn 
paint formulations. Why not see him? 


1 Peay. 
COLORS & PIGMENTS 


C. K. WILLIAMS & CO. Easton, Pa. + East St. Louis, Ill. « Emeryville, Cal. 





— PROCESS EQUIPMENT 








Automatic 
SAMPLERS 





DENVER 
Forced-Feed 
JAW 
CRUSHER 





DENVER 
Wet Reagent 
FEEDER 





DENVER 
Dise 
FILTER 





DENVER 
“Sub-A” 
FLOTATION 





DENVER 
Wilfley 
Concentration 
TABLES 





DENVER | | 


LABORATORY) 
EQUIPMENT 





pa <a 
DRYERS 


nt 40' 


an 


nions. All-steel constroction. 

due to quantity production, 
Leborotory and pilot plant mills 
able, Please write for Bulletin 


less steel for acid and carvésive serv 
and dry cutters. Central Control 
multiple samplers. Bulletin. No. $1-B4, 


Cast Steel Frame, manganese jaw and cheek 
plotes. Lorge diameter shafts reduce shaft 
eevie Sak Sat ere eer 
duty, oversize roller bearings in bumper, 
Setting easily controfled. Please write for 
Bulletin No, C12-B12, 


Accurately meters minute auontities of liquid 
from 0 ce to 2000 cc per minute. Float valve 
in tank permits connection of feeder to bulk 
storage device. Handwheel adjustment to 
contrgl amount of liquid is simple and ac- 
curate, Used in multiples for higher capac- 
ities, Please write for Bulletin No, F6-B9. 


Special, patented design of segments in 
Denver Disc Filters use both gravity ond 
vacuum to give a drier filter cake, Drainage 
is complete and positive, with no blow-back. 
Simple, low-cost, construction. 
Quick delivery Also Drum and Pan Fillers. 
Please write for Bulletin No, FG-BI, 


Flotation is the selective separation of par- 
ticles from each other in @ liquid pulp by 
means of oir bubbles. More large plants ore 
installing Denver ‘Sub-A’s’”’ rey their entire 
flotation job, because they give maximum 
recovery ot a low cost per ton. Dependable, 
low-cost, simplified ti operati 
Please write for Bulletin No, F10-B81. 








A mechanically operated, longitudinally re- 
ciprocating table consisting of a deck hov- 
ing @ plone surface partly riffled and a tilt- 
ing device. It separates materials into bonds 
ond hendles the coarsest sands with excel- 
lent results, Ideal for separation of groups 
of particles having a similar range of spe- 
cific gravities. Write for Bulletin No. 11-83. 


Batch and continuous test models of Crushers, 
Screens, Ball Mills, Pulverizers, Rod Mills, 
Classifiers, Agitators and Mixers, Pulp Dis- 
tributors, Feeders, Flotation Machines, Pumps, 
Thickeners, Filters, Dryers, Tables, Samplers. 
Results obtained on Denver Laboratory Poulp- 
ment can be duplicated by commercial ma 

chines. Please write for Bulletin No. 1G3-B10. 


Available in several types: Direct Heat, In- 
direct Heat, and Steam Tube, let DECO En- 
gineers solve your drying problem, No dryer 

problem too small or too large. Please write 


end larger jor Bulletin No. D4-B2. 


“The firm that makes tts frlends happier, heatthien and wealthier 


PEOPLE... 


TECHNICAL 


Practical Viewpoint 


PROJECT ENGINEERING OF 
PROCESS PLANTS. By 
Howard F. Rase and 
M. H. Barrow. John 
Wiley & Sons, New York. 
692 pages. $14.25. 


The project engineer is a key 
man in the desizn and construc- 
tion of process plants. He super- 
vises the efforts of process engi- 
neers, designers, draftsmen, 
estimators. He coordinates their 
work with that of the buyers and 
the construction crew, maintains 
liaison with customer or operat- 
ing department. He carries the 
responsibility for wisely spend- 
ing millions of dollars on a 
single project. He’s a talented, 
experienced engineer. 

He didn’t get that way by 
reading a book. Nor will this 
book provide him with much help 
in doing his job, despite sugges- 
tions to the contrary by authors 
and publisher. 

The level of this book, rather, 
will appeal to the young engi- 
neer, now engaged in some engi- 
neering task of lesser respons- 
ibility, who wants to prepare 
himself for greater responsibili- 
ties by developing the broad, 
over-all viewpoint of the project 
engineer. It also appears to be 
eminently suited for textbook 
use in senior or graduate courses 
in plant design. To student and 
young professional alike we 
recommend this book without 
reservation. 

The authors—both  experi- 
enced project engineers—main- 
tain a refreshingly practical at- 
titude towards engineering and 
business problems, For example, 
regarding charts for determin- 
ing “economic” pipe size: 

“Many such charts have been 
presented, but such an approach 
represents a dangerous over- 
simplification of a much more 
complex problem. When it is 
realized that many process lines 
do not involve pumping, power 


costs are not always well known 


724\\ DENVER: au UIPMENT COMPANY en 
or realistic and most process 


(he 1400 17th Street CHerry 4-4466 * Denver 17, Colo lines represent a unique situa- 
New Yortiils Chiceige * Toronto * + Vancouver + Mexico, D.F, * London * Johannesburg tion, it is understandable that 
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SPECIFIC PACKINGS 
FOR ALL CORROSIVE SERVICES 


BOOKSHELF 


J. B. BACON 


asbestos yarn Teflon multi-filament 
generalizations regarding the yarn, no . 
economic size are very often 
worthless.” 

As editors we’re happy to see 
that the authors have made 
liberal reference to much ma- 
terial originally published in the 
pages of our favorite technical 
magazine—such material as 
Kropf’s feature report on 
motors, Smith’s report on size 
reduction, Strube’s report on 
conveyors, articles on thermal 
insulation, compressors and cost 
estimation. 

Since we couldn’t find much 
fault with what’s in this book, 
we had to satisfy our critical 
bent by looking for sins of omis- 
sion. And the only one worth 
mentioning is that the authors 
somehow have completely ig- 
nored the growing trend towards 
use of scale models in project en- 
gineering work.—CHC 


Crocidolite blue asbestos 
yarn surface-lubricated 
with Teflon, 


More Understandable 


ELEMENTS OF GASDYNAM- Totes tape Jockos over Tyee ape impre spreazoud ref tape lubricated 
Ics. By H. W. Liepman impregnated with chemi- Rule al ase. lubricant. 
and A. Roshko. John ly resistant lubricant. 

Wiley & Sons, New York 


439 pages. $11. ww \, *BRAIDED 
Reviewed by Alexander PAC Kl N G Gg 

Weir, Jr. ' : 
Objective of this book is to 
present the fundamentals of sub- Specific service conditions are always best handled with a packing de- 


sonic and supersonic gas flow. signed for the purpose. This is especially true when it comes to the hard 
The book is the most under- to-handle liquids in the chemical, petrochemical and refinery industries 


merges yee wee eg aca For this reason John Crane has developed 15 individual field-proved types 
cs which this reviewer 8 en- F : “thi te Ii : 
ae Wien tee reviewers San oe of Chemlon Braided Packings. Within this line there is a type and style 


*( sre. « is ag? , > » - . ene 
countered and ee ommended that will meet any combination of service conditions and requirements, 
to the chemical engineer who 


wants to improve his knowledge 1. All known industrial acids, alkalis or solvents. 
of gas dynamics without formal 2. Temperatures from -120°F to +600°F. 


training. 
It is essentially a revision of 3. High or low shaft speeds, also valve stems. 


Liepman and Puckett’s Intro- 4. Longer packing life dué to lower coefficient of friction and 

duction to Aerodynamics of a non-raveling construction. 

Compressible Fluid with the ad- 

dition of chapters on thermody- 

namics and kinetic theory and 

the inclusion of new concepts in Crane Packing Co., 45! Oakton St., Morton Grove, Il. (Chicago Suburb) 

aerodynamics which have oc- In Canada: Crane Packing Co., Ltd., Hamilton, Ont 

curred in the past 10 years. tT. M. for DuPont Teflon +T.M. for the Best in DuPont Teflon 
The first chapter on thermody- . a p i 

namics contains nothing new NN) ae = ey, cess = 

for the chemical engineer. How- ovOlide Oar Qe aa Pep. 

¥ «< 
ever, the next two chapters on MECHANICAL PACKINGS SHAFT SEALS TEFLOM PRODUCTS LAPPING MACHINES Iw#tAD COMPOUNDS 


one-dimensional flow present CRANE PACKING COMPANY 


Send in your service condition and we will recommend a Chemlon Braided 
Packing best suited to your application. Request Bulletin P-325. 
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SOLKA-FLOC leads to new horizons 


.. » because this versatile, finely- 
divided cellulose has so many 
applications. 


Here are but a few: 
1 Asa processing aid, filler, 
binder or extender in Rubber, 
Plastics, Pharmaceuticals. 
2 As an Adsorbent in Chroma- 
tography. 
3 In the manufacture of Chemi- 
cal Derivatives of Cellulose. 


and—as a filter aid. 


In this application SOLKA-FLOC gives 
you greater, more economical vol- 
ume of clarified filtrate because its 
finely divided particles trap the tini- 
est of suspended solids, It makes a 


stable pre-coat, does not “bleed” and 
there’s no loss of cake due to pres- 
sure drop, no abrasion of pumps and 
valves, minimum retention of filtrate 
in filter cake. 

SOLKA-FLOC effectively adsorbs 
many metals such as iron, copper and 
other impurities and can be burned 
to recover valuable solids. Let us 
show you how SOLKA-FLoc* will do 
a better job for you in your product 
or your process, Address Dpt. FD-8 
our Boston office. 


BROWN [i COMPANY 


Berlin, New Hampshire 


General Sales Office: 
150 Causeway Street, Boston 14, Mass. 


*Sold in Canada by Brown Forest Products, Led., 
Montreal, Que. (Alpha-Floc) 





BOOKSHELF .. . 


many concepts which should be 
useful to a chemical engineer 
who is concerned with gas flow. 

Chapters 4 and 5 on super- 
sonic flow and flow in wind 
tunnels are of more interest to 
aeronautcial than to chemical 
engineers, but chapter 6 on 
measurement techniques, should 
be extremely valuable to chemi- 
cal engineers who are interested 
in optical (schlieren or inter- 
ferometer) or hot-wire  tech- 
niques. 

Most of the remainder of the 
book will hold little interest for 
chemical engineers who are not 
in aeronautical work. Chapters 
on frictionless flow, small-per- 
turbation theory, slender body 
theory, similarity rules, tran- 
sonic flow, and the method of 
characteristics are included. 

Chapter 13 on viscosity and 
conductivity effects in laminar 
and turbulent boundary layers 
should be studied by serious re- 
searchers in heat transfer. The 
concept of shear or couette flow 
is well presented and the dis- 
cussion of boundary layer theory 
is understandable to chemical 
engineers, 

The last chapter of the book 
is devoted to gas kinetics. The 
concept of relaxation time is 
introduced and compared to the 
mean free path concept. This 
has many advantages since re- 
laxation times are a measure of 
the rate at which small devia- 
tions from equilibrium subside. 
These deviations may be in the 
degree of dissociation or momen- 
tum differences or differences be- 
tween translational or rotational 
energy. 

This book should be of inter- 
est to research workers in heat 
transfer and in high speed gas 
flow. 


For B. 8S. or Consultant 


MODERN CHEMISTRY FOR 
THE ENGINEER AND SCI- 
ENTIST. Edited by G. 
Ross Robertson. McGraw- 
Hill Book Co., New York. 
442 pages. $9.50. 


Here’s a book that’s almost 
as hard to pigeonhole as the 
chemical engineer is, and it may 
be that for this very reason the 
book will find wide acceptance 
in his field. 

The volume comprises a series 
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here’s the most 
Seat academe and industria e efficient mixer 


chemists during 1954-1955 under 


auspices of the Colleges of Engi- FP ‘ 
neering and Departments of ; # ' eve pe 


Chemistry of the University of 


California. 4 . 

A publishing endeavor of this ln years 
type and scope runs two risks: 
There’s always the danger of 
pleasing nobody by trying to 
please everybody, and even good 
editing may fail to weld pet 
fields of various experts into a 
coordinated whole. 

Editor Robertson has avoided 
the first pitfall, largely because 
of the excellence of the lectures 
and their fidelity to the “mod- 
ern” in the title. He has run the 


second risk only fairly success- reduces mixing 


fully. ° 
Nevertheless, the book is in- time over 50% 


teresting, timely and worth- 
while; and, in spite of the im- 
posing array of topics, lucidity always produces 


is the keynote. : 
Of the first 14 chapters, 11 a superior mix 


are of immediate or borderline 
interest to the chemical engi- 
neer. The last four chapters are 
wholly in the domain of the IXER 
chemist. Four other chapters Tw MOTION PONY M 
can be classified either or DAY IN 
neither: some chemical relations In recent field tests this new Day Mixer produced a superior 
aa She CONN, ENED OF TENA ‘80 ix i ly 15 minutes, as compared to 35 minutes, required by a 
a reaction-rate phenomenon, mix im only 10 — aes ° par = > oy y 
crystal chemistry and _ pyro- Day Single Motion Mixer. 
chemistry of clay materials, new Here’s why: twin spindles, with counter rotating, overlapping 
developments in food technology. ’ ' 

‘ joe REMONOSY blades, operate at new higher speeds. Adjustable scraper blade at 


The first five chapters on j ema é ' 
chemical thermodynamics, con- edge of rotating can, moves material into orbit of agitator blades, 


tact catalysis, photochemistry, affecting counter current mixing and eliminating all “dead spots”. 
chemical kinetics and fast reac- This multiplicity of movements gives a homogeneity of mix that will 
tions, and isotopic tracers in 
chemistry constitute clear, logi- 
cal and useful presentations eliminated, as there are no stuffing boxes or bearings in product zone. 
based on kinetics and reaction All the rugged construction, meticulous engineering, that has made 


mechanisms. It’s a_ successful ‘ : , _ aS BA : 

mixture of lucid theory and use- the Day Single Motion Mixer the leader, is built into this new Day 

ful practice, Mixer. Working capacities of 3, 10, 25, 40, 50, 80, 100, 125 gal. 
Chemical engineers can skip For complete information write for Bulletin I-502-PM. 

without too much loss the next 

two chapters on column chroma- sounorn see? 

tography and organic reaction 


mechanisms. 
Next three chapters give an in mixing equipment DAY means longer life span 


excellent discussion of polymer 
chemistry in general as well as 
of the more specialized fields; co N 
fundamental oar of rubber THE J. H. DAY ’ MPA Y 
j ; Division of The Cleveland Automatic Machine Company 
chemistry, carbon-fluorine com- 4926 BEECH STREET, CINCINNATI 12, OHIO 
pounds and silicones. : 
As might be expected, the Quality equipment for baking, paint and varnich, printink Ink, chemical 
chapter on the petrochemical in- poe Hig nr agregar pb =" ale a aaa 
dustry only makes some deep 
scratches in the more important MEXICO: T.de la Pena e Hijos, $.A., Nazas 45-A, Mexico 5-D.F 


meet your most exacting requirements. Product contamination is 
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How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 
RETORTS 

TUBING 


Which are 
Heat Resistant 





Corrosion Resistant 





Abrasion Resistant 





When ready to order, how about checking with us here at 
DURALOY? For more than thirty years we have 


specialized in high-alloy castings. 


In fact, we were 


among the first to produce static castings and the first 

to produce centrifugal castings. We are old hands at 
producing castings alloyed to fit each specific requirement 
and to finish them to any extent desired. 


Melt, castings and finishing are carefully controlled and 
quality tested by our staff of metallurgists, chemists, 
X-ray and gamma ray technicians, If you would like more 
preliminary information, send for Bulletin No. 3150-C. 


OFFICE AND 
EASTERN OFFICE: 
ATLANTA OFFICE: 
CHICAGO OFFICE: 
DETROIT OFFICE: 


PLANT: Scottdale, Pa. 


12 East 41st Street, New York 17, N.Y, 
76—4th Street, N.W. 
332 South Michigan Avenue 


23906 Woodward Avenue, Pleasant Ridge, Mich. 
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surfaces. Following this are the 
“either-or-neither” chapters, 
which, in turn, are followed by 
the biochemistry of insecticides, 
some relationships between 
chemical constitution and physi- 
ological action, chemical synthe- 
sis in living organisms and the 
configuration of polypeptide 
chains in proteins. 

Robertson prefaces this vol- 
ume with: 

“Nominally these lectures 
were aimed at the graduate in 
physical science—perhaps a 
decade or more beyond his col- 
lege graduation—for the pur- 
pose of bringing him up to date 
in a series of special chosen 
fields in chemistry.” 

This target-man is arbitrary 
and, for chemical engineering, 
too narrow. There’s a wealth of 
information both for last year’s 
B. S. and for the consultant. 

The book gives indispensable 
understanding and insight into 
the latest developments in theory 
and practice, as well as a valu- 
able review of once-learned and 
forgotten fundamentals.—JBB 


BRIEFLY NOTED 


ANALYSIS OF THERMAL PROPERTIES 
or PLASTIC LAMINATES, CORES 
AND SANDWICH PANELS. 18 pp. 
By R. F. Trapp. Office of Tech- 
nical Services, U. S. Department 
of Commerce, Washington 25, 
D. C. 50¢. Gives Thermal data 
on plastic laminates, cores and 
sandwich materials on which 
specific data are not readily 
available. Information is de- 
signed to help evaluate plastic 
material types for structural use 
at high temperatures. 


BULK DENSITIES, POROSITIES AND 
LIQUID SATURATIONS OF GooD- 
GRADE ATHABASCA OIL SANDS. 
22 pp. Research Council of Al- 
berta. 87th Ave. and 114 St., 
Edmonton, Alberta. Gives data 
and some methods of determina- 
tion of properties of Athabasca 
oil sands. 


INDUSTRIAL CHEMISTRY, PROPER- 
TIES AND APPLICATIONS OF SILI- 
CONES. 47 pp. By Charles E. 
Reed. American Society of Test- 
ing Materials, 1916 Race St., 
Philadelphia 83, Pa. Edward Mar- 
burg lecture for 1956, gives 
properties and uses of silicones. 


HEAT TRANSFER AND FLUID ME- 
CHANICS INSTITUTE — PREPRINTS 


August 1957—Cuemicat ENGINEERING 





OF PAPERS, 1957. 439 pp. $8.50. 
Stanford University Press, Stan- 
ford, Calif. Contains preprints 
of papers presented at Cali- 
fornia Institute of Technology, 
June 19-21, 1957. 


STAINLESS AND HEAT-RESISTING 
STEELS. 90 pp. American Iron 
and Steel Institute, 150 E. 42 
St., New York 17, N. Y. Gives 
manufacturing practices, prop- 
erties and uses of various stain- 
less and heat-resistant steels. 


PLANT AND PROCESS DYNAMIC 
CHARACTERISTICS. 246 pp. $8.80. 
Proceedings of a conference held 
at Cambridge, England, April 
4-6, 1956, by the Society of In- 
strument Technology. Academic 
Press, New York. Papers dis- 
cuss techniques and results of 
experiments on dynamic char- 
acteristics of plant units. Book 
includes papers on analog com- 
puter and on data reduction. 


MORE NEW BOOKS 


PHYSICS OF FLOW THROUGH Por- 
ous MepIA. By A. E. Scheideg- 
ger. Macmillan. $14. 


PROTECTIVE PAINTING OF STRUC- 
TURAL STEEL. By F. Fancutt and 
J. C. Hudson. Macmillan. $4.50. 


THERMODYNAMICS, By E. A. Gug- 
genheim. North-Holland. $9.75. 


JHEMISTRY OF HETEROCYCLIC Com- 
POUNDS (1,2,3- and 1,2,4-tria- 
zines, tetrazines and pentazines). 
By John G. Erickson, Paul F. 
Wiley and V. P. Wystrach. In- 
terscience, $10.50. Subscription 
$9.50. 


)HEMISTRY OF ORGANOMETALLIC 
COMPOUNDS. By Eugene G. 
Rochow, Dallas T. Hurd and 
Richard N. Lewis. Wiley. $8.50. 


ION EXCHANGERS IN ORGANIC AND 
BIOCHEMISTRY. Edited by Calvin 
Calmon and T. R. E. Kressman. 
Interscience. $15. 


QUALITY CONTROL AND STATIS- 
TICAL MeTHops. By Edward M. 
Schrock. Reinhold. $6.75. 


NUCLEAR POWER ENGINEERING. By 
Henry C. Schwenk and Robert 
H. Shannon. McGraw-Hill. $6.50. 


PILOT PLANTS, MODELS AND SCALE- 
up METHODS IN CHEMICAL ENGI- 
NEERING. By R. E. Johnstone 
and M. W. Thring. McGraw- 
Hill. $9.50. 





CuemicaL Encingertnc—August 1957 





~ Heliflow® Excels Any Other 
Heat Exchanger 


This has been proven in virtually every job— 
and it’s a “hearcat” for the real tough ones. 


May we ask you just a few questions concerning your next heat exchanger job? 


Do you have high operating pressures? 
Are you pinched for installation space? 


Do you have a severe temperature condition— 
thermal shock? 


Do you require close temperature approach at 
both ends? 


Is costly alloy construction required? 

is absolute mechanical dependability a “must”? 

Is minimum liquid volume advantageous to you? 

Would you prefer to condense and sub-cool in one 
shell? 

Does shipment from stock or, in any event, quick | 
shipment interest you? 

We don’t have to ask if you are concerned with 

low cost performance and handling more BTUs for nN” 

your dollar—certainly Heliflow does all of this but, 

again, for the real tough jobs you will find Heli- 

flow the optimum choice .. . indeed, real Thermal 

Magic. 





PEOPLE ee 


MEET YOUR 


Tc lh centrifugal a | 
O U r oT | oe processing | John von Bergen 


hours downto 8 FEATURE REPORT: ODOR 


48 CONTROL. P. 239 
PF os 


aft Odor control specialist John 
von Bergen has been working on 
solutions to various “environ- 
mental comfort” problems for 
the past twenty years. At pres- 
ent, he is director of industrial 
applications and services for 
Airkem, Inc., New York City. 
He began his career, though, 
in laboratory research, at Gen- 
24 eral Electric, where he developed 
‘ ‘ e electronic blanket for home 
In a leading chemical plant, one Tolhurst Batch-Master ene ego ys = yb wart 
heated flying suits used by the 
Air Force in World War II. 
organics in 8 hours as two other centrifugals formerly As a student of air condition- 
did in 24 hours, The reason: Tolhurst’s hydraulic unloader ing, he developed the mechanical 
equipment used in the odor 
counteraction of offices, fac- 
om ; y . tories, homes, large air condi- 
lhe other batch centrifugals with manual unloading took tioning installations and indus- 
15 minutes or more. And Tolhurst labor savings on the trial installations. 

When he realized that very 
little was known about odors, he 
decided to become a pioneer and 
—MAIL COUPON TODAY—————--—— specialist in the field. To date, 


von Bergen has made odor sur- 
Tolhurst CENTRIFUGALS 


veys in most of the major urban 
A DOIVISION OF 


areas in the United States and 
American Machine and Metals, Inc. 


in Europe and is rated as one 
of the country’s top authorities 

Specialists in liquid-solids separation 
Dept. CET-857, EAST MOLINE, ILLINOIS 


on odor detection and odor 
counteraction. 

Send your free 4-page Bulletin TC-14-56 giving full data on Batch-Master 

Centrifugal. 


centrifugal is now processing the same volume of fine 


. . . . © ¢ 
and bottom discharge unload the solids in just 30 seconds. 


job amounted to 16 manhours a day. 





He is qualified as an expert 
witness in legal cases involving 
odorous air poliution problems. 
He has also turned out many 
papers on the use of odor coun- 
teraction to industrial odor prob- 
lems. 

Von Bergen is a member of 
Technical Ass’n of the Pulp and 
Paper Industry, the American 
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M. A. GIBBONS 


Public Health Ass’n and the 
American Management Ass'n. 
He is active in the marketing 
division of the American Chemi- 
cal Society and the public rela- 
tions committee of the Air Pol- 
lution Control Ass’n. 


Gerald A. Lessells 


EVALUATE KINETIC DATA 
RAPIDLY. P, 249 


When he first took stock of 
what material had already been 
published in the field of reaction 
kinetics, Gerald Lessells realized 
that there was quite a gap in the 
important area of applied reac- 
tion kinetics. For, although 
much has been published to pre- 
sent fast methods of designing 
reactor systems, little had been 
in print to aid engineers in the 
interpretating and calculating 
both experimental kinetic data 
and data obtained from commer- 
cial reactors. 

The current article was under- 
taken in the hope of plugging 
that gap to some degree. 

Like most other chemical en- 
gineers with a bachelor’s degree, 
Lessells never took a course on 
applied reaction kinetics. Most 
of his information, he reports, 
came to him in the process of 
working with engineers who had 
gleaned their information in 
graduate school or from their 
supervisors. Outstanding among 
them are T, M. Jenney (see the 
December 1955 issue of Chemi- 
cal Engineering) who laid the 
groundwork of his kinetics edu- 


CHEMICAL ENGINEERING 


filter bulletin 
is ready to mail to you 


12 pages of data on Niagara vertical leaf pressure 
filters for liquid clarification and solids recovery. 
Completely new bulletin contains sections on... how 
these filters operate . . . which model you need .. . 
design features and modifications . .. leaves... 


accessories . . . sizes, capacities, dimensions .. . and 


special Niagara services. It will come to you by 


return mail. 


SEND FOR YOUR COPY NOW 


Niagara FILTERS 
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Kwakelpad 28, Alkmaar, Holland 


Yes, mail 1 copy of your new 12-page catalog for me and 
copies which I'll give to my interested associates. 





NAME AND TITLE 





COMPANY 





ADORESS 





rome STATE 


SPECIALISTS IN LIQUID-SOLIDS SEPARATION 





WOVEN WIRE BELTS 
give you 


continuous processing 
to lower costs, 
increase uniformity 


You can eliminate time-consuming 
and expensive batch handling by 
using woven wire conveyor belts to 
combine movement with processing. 
Slab, sheet, granular or pelletized 
materials can be rapidly and uni- 
formly washed, dried, heated or 
cooled in one smooth, continuous 
operation. In packaging, filling, 
weighing or sealing operations, un- 
interrupted movement on wire belts 
helps increase production and cut 
labor costs by eliminating manual 
handling. EXAMPLE: 


MOVING BELTS corry fibres through 
drying oven in steady, continuous opera- 
tion. 


OPEN MESH allows free circulation of 
heat or process atmospheres around all 
parts of product. In washing or chemical 
treating operations, open mesh also per- 
mits quick drainage of process solution, 
uniform treatment of material. Spilled 
material drops through for easy salvage. 


ALL METAL BELT easily withstands tem- 
peratures from sub-zero up to 2100° F., 
rust-proof alloys can be used for opera- 
tion in corrosive conditions. 


WOVEN WIRE CONSTRUCTION pro- 
vides extra strength, extra long life. 
There are no seams, lacers or fasteners 
to break or wear. Special raised edges 
or surface attachments are available to 
hold even smallest parts in position on the 
belt during flat or inclined movement. 


Cambridge Woven Wire Conveyor Belts are 
meade in any size, mesh or weave, from any 
metal or alloy, and can be used under a 
wide range of conditions . . . hot or cold 
+++ wet or dry. Call your Cambridge Field 
Engi to di how you can cut costs 
with continuous processing on woven wire 
conveyor belts. Look for his telephone 
number under "Belting, Mechanical" in the 
Yellow Pages. Or, write for FREE 130- 
PAGE REFERENCE MANUAL. 
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cation; and Tom _ Corrigan 
(former CE Refresher author) 
who continued it and gave Les- 
sells “enough confidence to pass 
on some of (his) experience to 
the engineering profession in 
general.” 

Lessells works at the Cincin- 
nati research center of National 
Distillers and Chemical Corp.’s 
U. S. Industrial Chemical Divi- 
sion as a research engineer. In 
addition to the use of applied 
reaction kinetics in data cor- 
relation and design calculations, 
he specializes in the design of 
bench and small pilot-scale sys- 
tems. 

Before joining National Dis- 
tillers, he spent two years at the 
Brandenburg, Ky., plant of Olin 
Mathieson’s Hydrocarbon Chem- 
ical Division as project group 
leader in the petrochemical de- 
velopment. 

Lessells earned an S. B. de- 
gree in chemical engineering 
practice from MIT in 1950. 

Two of his previous articles 
won for him the Chemical Engi- 
neering Plant Notebook prize— 
in July 1956 and in February 
1957. 

The Lessells have three sons 
—all under five years of age. 
When he’s not occupied with his 
family, Lessells likes to dabble 
in the use of geometry to solve 
engineering problems. He’s also 
something of a good amateur 
astronomist. 


Edmond B. Lynch 


EQUATIONS SIMPLIFY FLUID 
METERING, P. 259 


G The Cambridge Wire Cloth Co. 


WOVEN WIRE wikt Department G, 
CONVEYOR CLOTH 
Cambridge 8, 


CLOTH BELTS FABRICATIONS 


Like Co-Author Schoenberg, 
Edmond Lynch is also a native 
Marylond 22> | of Providence, R. I. He studied, 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES however, at the YMCA Insti- 
tute, in his home town, where he 


wire 
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graduated magna cum laude 
with an associate engineering 
degree in 1948. 

Lynch first joined B-I-F In- 
dustries in June 1948 serving as 
chief calculator in the engineer- 
ing department. Then, in 1952, 
he transferred to the Builders- 
Providence sales department as 
an application engineer. 

By August 1954, he had be- 
come assistant manager of the 
standard and engineered prod- 
ucts department of Builders- 
Providence—a position he still 
holds today. 

Memberships’ include the 
YMCA Institute Alumni, the 
Signal Corps Reserve (where he 
is a first lieutenant) and the 
Veterans of Foreign Wars. 

Lynch spends most of his 
spare time on the tennis court 
or, at home, trying his hand at 
woodworking. 


Wallace R. Gambill 


ESTIMATE ENGINEERING 
PROPERTIES. P. 256 


Union Carbide’s Wallace Gam- 
bill spends most of his time 
working with the firm’s nuclear 
division in Oak Ridge, Tenn. 

Just now, he’s connected with 
the (Aircraft Nuclear Propul- 
sion project and working on heat 
transfer and physical property 
studies under H. F. Poppendich. 

After graduation, Gambill 
started working for Carbide & 
Carbon in So. Charleston, W. 
Va., in the engineering depart- 
ment. 

Then, for some months before 
he left Charleston, he worked 
with A. K. Doolittle, senior 
scientist of Carbide’s research 
department, working on a com- 
prehensive theory of the liquid 
state, 
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STAINLESS STEEL PIPE FITTINGS 


Through the years . . . industries 
requiring corrosion resistant pipe 
fittings have specified CAMCO 

. the quality product at no 
premium in price. 


SCREWED 
FLANGED 
WELDING 


One source for all your Stain- 
less Steel Fitting Requirements 


CAMCO Products, Inc., 445 State Street 
North Haven, Conn 





Gentlemen: Please Send — 
[-] Cataleg covering complete line 
] Flange Dimensional Slide Rule 
[) Furnish address of area distributor 


Name 

Company 

Address 

City State 
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Anco 445 STATE STREET 


NORTH HAVEN, CONN, 





Oe eee nt ae 
PRODUCTS, INC. 


Do you need a reducing agent... 


A CATALYST? 

A PURIFIER? 

A PRECIPITATING AGENT? 

A RUST-RESISTANT 
PAINT INGREDIENT? 

A POLYMERIZING AGENT? 
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Federated’s Zinc Dust is used in all of these applica- 


Jack Schoenber 
tions; and many more... . 
EQUATIONS SIMPLIFY FLUID 
P METERNG. P. 259 
In making bleaches 
| ine-thread d B-I-F Industries’ Jack Schoen- 
n pipe-tnread compounds berg has been a member of the 
firm’s service department for the 
past year and a half. He orig- 
In removing soot inally started out with the firm 
A in October 1950, on the test 
In Sherardizing stand and later he became chief 
: calculator. 
In Pyrotechnics Schoenberg acquired most of 
his education in his native 
Providence, R. I. He went to 
Hope High School there and, in 
Zinc Dust often will do a better job than other elements or 1950, he graduated from Brown 
o -ae University with a A. B. degree. 
compounds; and it is usually much less expensive to use. The Schoenbergs have three 
‘ 2 ' ‘ ; children and live now, in Dallas, 
Federated Zinc Dust is characterized by uniform purity (97 Tor 
percent metallic zinc); and by fineness (all will pass through a 


100-mesh screen; 97% through a 325-mesh screen). 


In coating papers 


We have research and engineering assistance available to 
help you find applications for this versatile and inexpensive 
product. Or, if you want to experiment, we'll be pleased to send 
you a free half-pint sample. Just fill in the coupon below. 


Seid Mile & 


Division of Wendell M. Dennis 


AMERICAN SMELTING AND REFINING COMPANY CHEMICAL ECONOMICS. 
120 Broadway + New York 5, N. Y. P. 214 
In Canada: Federated Metals Canada, Ltd., Toronto and Montreal Consultant Wendell M. Dennis 
specializes in dyestuffs and phar- 
| Please send me a half-pint sample of Federated Zinc Dust. maceuticals. Most recently, he 
[) Please send a sales engineer to discuss my problems. spent about three years with 
Singmaster & Breyer, consulting 
Name Title ; chemical and metallurgical engi- 
—— neers, in New York. Just now, 
-_s he’s available for special proj- 
Address ects in industrial market re- 
search. 
City : Much of his experience was 
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Haveg Equipment Solves Corrosion Problems in Handling 


ACIDS * ALKALIS * SOLVENTS * HF * FUMES 


gained during the thirty years 
he spent as chief statistician, 
economist and assistant to the 
principal officers of American 
Cyanamid Co. 

Dennis graduated from Cor- 
nell College, in Mt. Vernon, 
lowa, in 1919, with a degree in 
economics. Later, he continued 
his studies at Harvard Graduate 
School of Business Administra- 
tion. 

In the past, memberships have 
included the U. S. Chamber of 
Commerce, Committee on Busi- 
ness Statistics and the Ameri- 
can Tariff League. 


“ 
H. F. Wiegandt 


MECHANICAL ENERGY CAN 
IMPROVE THEM P. 273 


Author H. F. Wiegandt is an 
associate professor of chemical 
engineering at Cornell Univer- 
sity. For the summer, he has 
been employed by Esso Research 
and Engineering Co., in Linden, 
N. J., on the staff of the process 
research division. 

Past experience includes work 
for Standard Oil Co, of Indiana 
and the Armour Research Foun- 
dation, in Chicago. 

Wiegandt earned his chemi- 
cal engineering degree at Pur- 
due University. He was awarded 
his Ph. D. there in 1941, 

Most recently, Wiegandt’s re- 
search energies have been en- 
gaged in pulse-column extraction 
and in continuous-crystallization 
studies. 

When he’s not tied up with 


any of the above projects, you'll 922 Greenbapk Road, Wilmington 8, Deloware 
probably find Wiegandt rehears- HAVEG INDUSTRIES, Fectery: Mersheliten, Del. Phone Wimen 6-227! 
ing with the University orches- pilaxia-Cédoc 7.3821 ® When WHeat y Ashing! 10 trou 
tra. The violin is his most con- ~ ’ ee : "Gls et 
suming hobby. 


; 
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LETTERS: 


Pro & Con: Reflux Splitter 


Sir: 

In your Pro & Con for June 
(p. 8376) you published a letter 
from Mr. P. N. Heere on a reflux 
splitter. Mr. Heere contends 
that a previous article published 
in December 1956 (p. 220) con- 
flicted with a reflux splitter he 
had patented and now manufac- 
tures. 

May I call your attention to 
an article on an identical type of 
reflux splitter submitted by Mr. 
A. L. Grossberg and myself 
which you published in Plant 
Notebook in January 1947 (pp. 
132-3). This article it seems 
to me, makes public knowledge 
of the art considerably prior to 
Mr. Heere’s patent. 

JOHN M. RoEBUCK 
New York, N. Y. 
Sir: 

Your Plant Notebook has con- 
tributed many valuable ideas 
which are probably in use in 
hundreds of places in industry. 
On two occasions I have built 
and used a reflux splitter for 
pilot-plant columns based on a 
prize-winning idea you published 
in 1947. The device was very 
successful, 

Since that time I have watched 
go by in your pages a somewhat 
amusing series of articles. Be- 
ginning with the one just men- 
tioned: 

eJanuary 1947, pp. 132-3. 
Plant Notebook contest winner 
for November 1946 was an ar- 
ticle by A. L. Grossberg and 
J. M. Roebuck called “Automatic 
Reflux Control and Timer for 
Pilot-Plant Distillation.” The 
authors won $50. 

eJuly 1954, p. 242. Plant 
Notebook contest winner for 
April 1954 was an article by 
J. J. Krauklis called “Corrosion- 
Resistant Diverter Splits Reflux 
and Product Flows.” He won 
$50. 

¢ December 1956, p. 220. An 
article by L. T. Haire and S. R. 
Eckhaus appeared in Plant Note- 
book called “New Reflux Splitter 
Resists Corrosion.” No prize to 
these chaps, but they must have 
received at least the $10 mini- 
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Cc, H. CHILTON 


mum space rate. (They got $11 
—Ep.) 

e June 1957, p. 376. A letter 
by P. N. Heere objected to the 
publishing of the Haire-Eckhaus 
article as conflicting with his 
patent of the same device. (I 
find that this patent was applied 
for in May 1946.) 

While Chemical Engineering 
will probably never go broke 
paying out prize money on this 
idea, I thought it might be ad- 
visable to call this to your atten- 
tion. It suggested the possibility 
of introducing a “Plant-Note- 
book-Ten-Years-Ago” column to 
keep readers posted on good- 
ideas - which - might - be- missed. 
Some comprehensive indexing 
system which might uncover 
such duplication in the future 
might also be useful. 

ALAN G. BATES 
Atlas Powder Co. 
Wilmington, Del. 
» Regarding Mr. Bates’ closing 
thought, Plant Notebook Editor 
Olive is now engaged in putting 
together in book form, with thor- 
ough indexing, the best of Plant 
Notebook ideas over the past 25 
years—ED., 


What's in a Name? 
Sir: 

The article by Neuwirth and 
Naphtali, “New Statistical 
Method Rapidly Determines Op- 
timum Process Conditions” 
(June 1957, pp. 238-242), was 
excellently done and should add 
much to chemical engineering 
experimentation. However, call- 
ing the method the Box-Wilson 
method may be somewhat inac- 
curate. 

In 1941, H. Hotelling, in An- 
nals of Mathematical Statistics 
(Vol. 12, pp. 20-45), presented 
the pioneering paper entitled 
“The Experimental Determina- 
tion of the Maximum of a Func- 
tion.” 

The method of sequential] in- 
vestigation was reviewed by 
Freidman and Savage as Chap- 
ter 13, “Planning Experiments 


Photographer Bernard Hoffman uses a tiny droplet of water, forming and 
falling, to illustrate time sequence. 


Controlling Time 
in Fluid Engineering 


Even in simple hydrodynamic situations like the one pic- 
tured above, time sequence is measured in micro-seconds. 
More often than not, other factors —such as pressure, vol- 
ume and flow —all tend to complicate fluid time control. 
That’s where the engineering leadership of 8S. Morgan 
Smith can help you most. 


SMS Rotovalves, for example, will give you the closest 
control of closing time...as quick as one second or as 
slow as needed. Their fast initial shut-off limits reversal 
of flow, and closure is positive and drop-tight. Rotovalves 
are easier to operate, requiring less power for mechanical 
or electrical operation, and their full line opening means 
less head loss and lower pumping costs. 


SMS offers you a complete line of standard Rotovalves, 
Ball Valves and R-S Butterfly Valves, as well as special 
application engineering help. To obtain full information, 
call our nearest representative, or write 8S. Morgan Smith 
Company, York, Penna. 


svar si ek 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Seeking Maximum,” in a book 


published in 1947 entitled “Tech- Ball Vaives + R-S Butterfly Valves + Free-Discharge 


Pumps «+ Hydraulic Turbines & Accessories 


Rotovaives °* 
Vaives ¢* Liquid Heaters «+ 
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NEED A FILTER9 


FOR CORROSIVE LIQuipDs ° 


je ay 


Adams CFR are rubber lined filters which 
meet corrosion problems that require this 
type construction. Where lead lining is a 
must, the Adams CFL filter will meet your 
needs. Each tubular element of either 
filter may be removed individually for 


inspection, or replacement. 


Adams CVF Filters are available in 
Carbon Steel, Stainless Steel, Monel and 
Nickel construction. Also constructed with 
submerged head for personnel safety and 
with outer jacket for use with steam or 
refrigerated coolant to maintain desired 


temperature. 


All Adams Filters provide safe cleaning without disassembly by a 
sudden, high velocity reverse flow of backwash liquid. 
Do you have a filtration problem where corrosive liquids must be given a high 
polish ? Where there is danger to personnel? Where there is a problem of 
temperature control ? 
The R. P. Adams Company has a line of filters which will solve any one of 
these problems . . . or a combination of all. 
We may not have the answer to your specific problem, but the chances are we 
do. For the fastest action, we suggest you use the coupon below, or write for 
Bulletin 431 on your company letterhead. 


R. P. ADAMS COMPANY, INC. en ey ORK 


R. P. ADAMS COMPANY, INC. 
207 E. PARK DRIVE — BUFFALO 17, NEW YORK 


We have a problem involving the filtration of corrosive liquids. 
[_] Please send us your Bulletin 431. 
[| Ask your local representative to call on us, 


Name 


Company 


Street 
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nique of Statistical Analysis,” 
edited by Eisenhart, Hastey and 
Wallis. 

At the School of Mines, Co- 
lumbia University, the technique 
was presented during 1947-48 
graduate lectures on statistical 
analysis by Prof. M. D. Has- 
sialus. 

I used similar techniques in 
attempting to maximize certain 
variables after obtaining data 
using factorial designs in 1950- 
51, while doing research on some 
mineral dressing problems for 
Tennessee Copper Co. 

The maximizing technique, 
combined with exploratory fac- 
torial designs, represents per- 
haps the most efficient experi- 
mental design technique known 
today. 

MorTON H. DORENFELD 
Southwestern Engineering Co. 
Los Angeles, Calif. 


> Our article makes no claim that 
Box and Wilson originated this 
statistical technique. However, it 
appears that they were the first 
to publicly describe its application 
to chemical problems, which ex- 
plains the fact that in chemical ex- 
perimentation circles it is known as 
the Box-Wilson technique.—Eb. 


More on Hot Cover 
Sir: 

The front cover design on 
your March 1957 issue is a mas- 
terpiece of progress in presen- 
tation. 

With your permission we 
would like to copy the theme of 
this cover piece and use parts 
of the art work in getting the 
important message of the re- 
quirements of high temperatures 
to our customers. 

JOHN V. PETRIELLO 
Dilectrix Corp. 
Farmingdale;N. Y. 


Salaries vs. Opportunities 
Sir: 

In your article, “How Does 
Your Salary Stack Up, Now?” 
(May 1957, pp. 318-318), you 
end with the query, “What is 
your answer?” As a reader I 
have some very strong points to 
make on this and allied subjects. 

You give a wide range of sal- 
aries but fail to state anything 
about opportunities to earn. It 
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Atlente ¢ Boston * Buffalo «+ Chicago 


SEQUENTIAL 
ANNUNCIATORS 


YUL TM Gou! 


Scam sequential annunciator systems 
provide an audible ond flashing visual 
signal on the first alarm to enable the 
operator of your control board to de- 
termine which point in the monitored 
process first becomes abnormal . . . 
successive alarms that develop from 
the original abnormal condition are in- 
dicated by a steady visual signal. You 
can take proper corrective measures 
immediately because you know where 


the trouble started. 


Shown here is a typical standardized 
Scam DE-LINE cabinet with integral 
flasher and reset pushbutton, featuring 
all the Scam advantages including sim- 


ple, compact plug-in design. 


If you've a process or system that needs 
avtomatic, fail-safe, low cost monitor- 
ing write us for literature or call the 
nearest representative in the cities 


listed below. 


THE 


INSTRUMENT CORP. 


Chicago 13, Illinois 
Phone GRaceland 7-7850 


SALES REPRESENTATIVES 
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is one thing to be trained and 
able, quite another to inherently 
command sources of dollars from 
only one’s technical education, or 
one’s abilities in research, de- 
velopment, analysis or design. 

In short, there are numerous 
trained chemists and chemical 
engineers who have been hired 
in their youth, then discarded by 
the great corporations or other 
organized employers. In other 
words, your inquiry as to what a 
man is worth should perhaps 
better have asked what are his 
opportunities, his human quali- 
ties not measurable in dollars, 
his personal status and his men- 
tal attributes, and why are dol- 
lars a measure of success, 

WILBUR A. SPERRY 

Mankato, Minn. 


Nylon vs. Rayon 
Sir: 

Mr. D. H. Heckert of our Tex- 
tile Fibers Dept. has read your 
Chementator item (May, pp. 
141, 144) on the economic com- 
petition between rayon and the 
two nylon fibers, nylon-6 and 
nylon-66, 

His feeling, in which he is 
not alone here, is that you have 
covered an interesting subject 
very well. 

HERBERT C, FREEMAN, JR. 
E. I. du Pont de Nemours & Co. 
Wilmington, Del. 


Cheaper Acid Plant? 
Sir: 

In the March Chementator (p. 
141) mention was made of a 
new contact sulfuric acid protéss 
developed in Europe, 

I plan to be in Europe daving 
June and would appreciate get- 
ting further information. re- 
garding this process in order 
that I;might discuss it with its 
originators. 

Wm. O. BRIMIJOIN 
U. S. Naval Powder Factory 
Indian Head, Md. 


P At last count we had received 13 
letters asking for more details on 


! this process. In case you, too, were 
, interested, here’s the dope: 


Process ia offered by Moritz 


‘Chemical Engineering Co., 204 


2 
hal 


Designed for Chemical and 


Pharmaceutical Industries 











open passage 
through. 


Cincinnati *¢ Cleveland « Dollos * Denver 
Detroit + © indi * Konses City 
los Angeles © tLovisville *¢ Mi 

New Haven © New York 

Phoenix «© Pittsburgh * Portland 

Sen Froncisco * Seattle * Tulse * 

and Vancouver, Canada 





‘Karle Court Road, London, We 
have found, on critical analysis of 
the flowsheet, that it bears a strong 
resemblance to the streamlined 
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Probing deep into the heart 

of process streams, the Chroma- 
graph can be the difference be- 
tween profit and loss, This new 
advance in gas chromatography 
instrumentation will be of vital 
interest to engineers and plant 
managers alike. An analysis by 
Chromagraph brings into focus 
the variations of all stream com- 
ponents which contribute to 
profitable or unprofitable plant 
production. 
Chromagraph will first be intro- 
duced at the I. S. A. Show in 
Cleveland. If you don’t plan to 
attend, write us at 49/6 Stenton 
Ave., Phila, 44, Pa. and ask for 
Folder ND46-91(4 ). 


LEEDS & NORTHRUP COMPANY 


Automatic Controls 


Instruments 
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process developed by Chemical Con- 
struction Co. described in our Oc- 
tober 1950 issue (pp. 102-107). 

In view of the troubles experi- 
enced by Virginia-Carolina Chem- 
ical Corp. at Nichols, Fla., with a 
250-ton/day plant using the Chem- 
ico process, we have decided 
against publishing a description of 
the Moritz process until Moritz had 
a commercial-size plant in opera- 
tion. 

Incidentally, we expect to have a 
story on the Nichols plant in an 
early issue.—ED. 


Pro: Continuing Education 
Sir: 

We are very much impressed 
with the article, “How Easily 
Can You Be Replaced?”, appear- 
ing in your June issue (pp. 355- 
858). We are considering using 
some of this information in pro- 
moting our evening graduate 
program in chemical engineer- 
ing. 

We are making a considerable 
effort to increase the interest of 
both professional people and 
high school students in continu- 
ing their education in engineer- 
ing fields. Articles of this kind 
are very helpful in pointing up 
the interest for continuing for- 
mal education if an engineer is 
to keep abreast of the develop- 
ments in our rapidly changing 
professional fields. 

HAMNETT P. MUNGER 
Syracuse University 
Syracuse, N. Y. 


Pro: Leading With Models 
Sir: 

Relative to the Shukis and 
Green article on scale models 
(June 1957, pp. 235-237), we 
think the authors’ statements 
are both accurate and conserva- 
tive. The model, if permitted to 
lead the design rather than fol- 
low it, becomes a revolutionary 
new design tool capable of mak- 
ing very large savings in time 
and money. 

Resistance to use of models is 
natural and reflects the design- 
er’s reluctance to abandon a 
known method of procedure for 
an unknown. He has to make up 
his mind to do so, however, or 
fall behind competition. 

H. J. BOWEN 
Industrial Models, Inc. 
Wilmington, Del. 



































New ALUNDUM"33-I 
Insulating Castable 


Mixes and pours like concrete 
. + « protects up to 3300°F. 


With ALUNDUM 33-I the ceiling of pro- 
tection provided by insulating castables 
goes up to a new high. It is the most effec- 
tive castable you can get for insulating at 
temperatures up to 3300°F, This new 
Norton refractory R provides maximum 
protection and quick, easy installation in 
many types of furnaces and other high tem- 
perature equipment. 


Easy To Install And To Store 


ALUNDUM 33-1 comes in dry form, in 
moisture-protective bags. It mixes readily, 
in about five minutes — you just add water 
according to instructions. The consistency 
of the mix is as workable as any cement mix, 
and can be easily poured into any prefabri- 
cated form. 

For full particulars, see your Norton Re- 
fractories Engineer. Or write to Norton 
Company, 507 New Bond Street, Worcester 
6, Massachusetts. 


--(NORTONF-- 


REFRACTORIES 


Engineered... R ..» Prescribed 


Gilaking better products... 
to make your products better 








NORTON PRODUCTS: Abrasives + Grinding 
Wheels + Grinding Machines «+ Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives 
Sharpening Stones + Behr-cat Tapes 
*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 
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Surrounded by S 


..»I4n the atmosphere ~ 
.«+In the water 


You 


_ HEAT 
EXCHANGERS 


chosen to cool 1,000 hp twin-diesels 


on the Saltiest 
Sea on Earth!i* 


*Great Sait Lake, Utah 
Once a great fresh water sea, 
ten times its present area, 


1,000 hp twin-diesels, power units of the tugs 
on this $49,000,000 Southern Pacific project 
are cooled by YOUNG Model F Single Pass 
Heat Exchangers, constructed of special non- 
corrosive materials, treated to protect against 
dezincification. 


For highly corrosive liquids or gas YOUNG Stainless Steel Heat 
Exchangers are designed to meet the specific needs of industry. 
Single pass or Multipass, they provide more cooling surface per 
unit volume, are engineered to withstand expansion strains with 


reserve capacity. 


‘“‘WHERE QUALITY COUNTS” 


Youn 
Cuediiie 


Write today to Dept. 317-H 
for catalog 1254 


RADIATOR COMPANY 





RACINE. WISCONSIN 


HEAT TRANSFER ENGINEERS 


Executive Office: Racine, Wisconsin, Plants af Racine, Wisconsin, Mattoon, Illinois 


S. S. Price 


U. S. Vitamin Corp. has ap- 
pointed S. S. Price chief engi- 
neer at the Arlington-Funk 
Laboratories, division in Yonk- 
ers, N. Y. He has been in the 
firm’s employ for about a year. 

Before coming to U. S. Vita- 
min, Price spent eight years at 
Chemical Construction Corp. as 
a field engineer and later as a 
project engineer. 

Price earned his B.S. in 
chemical engineering from Co- 
lumbia University. He is a 
member of the AIChE and has 
done some work for the pro- 
fessional counselling and N. Y. 
section program committees. 


D. W. Belcher is now a vice 
president at Bowen Engineer- 
ing Inc. Before joining the 
firm in 1948, Belcher had 
been a chemical supervisor 
for Du Pont. 


. S. Bradley has been named 

assistant superintendent of 
chemical manufacturing at 
the Kodak Park Works, East- 
man Kodak Co., Rochester, 
Bae 


R. P. Wollenberg is the new 
manager of the Longview, 
Wash., plant of Longview 
Fibre Corp. and vice presi- 
dent of operations. 


Ranald G. Dunning has joined 
Metalwash Machinery Corp. 
of Elizabeth, N. J. as man- 
ager of research and develop- 
ment. Dunning had been a 
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THE NEWS 


M. A. GIBBONS 


project engineer and analyst 
at Merck & Co. 


Henry J. Masson, assistant dean 
in charge of the graduate di- 
vision at NYU’s College of 
Engineering, retired at the 
end of the Spring semester. 
He had been with the Univer- 
sity for 40 years. 


Kennett Lewis has been named 
project engineef of the in- 
dustrial chemicals division of 
Olin Mathieson Chemical 
Corp,. Baltimore, Md. John R. 
Koehn is his assistant. 





Henry D. Berkowitz has joined 
the exploratory development 
staff of Procter & Gamble’s 
research and development de- 
partment. 


What do these days remind you 
of? Dog days? Vacation? Lumpy 


caustic ? 


If it’s lumpy caustic, chances are 


you haven't tried new Wyandotte 
Flo-chilled Anhydrous Caustic 
Soda —the one caustic that’s Flo- 
chilled at the factory to ensure 


easier handling in any weather. 


See for yourself. Arrange with a 
Wyandotte representative or dis- 


Roslyn K. Gitlin / ‘ 
tributor for an early shipment. 


The City College Engineering 
Alumni have elected the first 
woman-president in the twenty- . 
six-year history of the organ- Look for this label 
ization. She is Roslyn Keller 
Gitlin, a chemical engineer. eee and be SURE! 

Mrs. Gitlin is a former assist- 
ant editor of Chemical Engi- 
neering magazine and, cur- 
rently, a part-time consultant 
with the publication. (The birth 


of her daughter Marcie, in Jan- 

uary, made a more limited as- 

sociation with the magazine Vy, d 

oor) Vi yandotle CHEMICALS . 


Before joining Chemical En- 
gineering in 1954, Roz spent MICHIGAN ALKALI DIVISION 
about six years in the field ' 
working on fine chemicals and WYANDOTTE CHEMICALS CORPORATION, WYANDOTTE, MICHIGAN «+ Offices in Principal Cities 
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AGE-PROO?P 


Ace Rivictor is a new rigid threaded 
plastic pipe with good aging and high 
impact strength. Not affected by most 
inorganic acids and alkalis, also excellent 
for many organics, Sizes 44” to 4”. Ask 
for Bulletin CE-56. 


TOUGH ACE-ITE PLASTIC PIPE 
Ceneral-purpose moderately priced rub- 
ber-plastic pipe handles most common 
chemicals to 170 deg. F... . except few 
strong acids and organic solvents. Tough, 
odorless, tasteless. Rigid pipe %” to 6”. 
Bulletin 80. 


Trouble-free plastic diaphragm 
valves . . . choice of general- 
purpose Ace-Ite, Ace Parian 

», (polyethylene) or Ace Saran. 
i Handles most corrosive 
chemicals and food 

ingredients, Sizes 4” to 2”, 

50 psi. at 77 deg. F. 

Bulletins 80 and 351. 


Excellent chemical-resistant, all-purpose 
flexible plastic tubing. Sparkling clear, 
easy to clean, odorless, non-toxic, can be 
steam-sterilized. 4%” to 1” ID. Bul. 66. 


E processing equipment of rubber and plastics 





AMERICAN HARD RUBBER COMPANY 


Ace Avenue @ Butler, New Jersey 
DIVISION OF AMERACE CORPORATION 
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solders. She received her chem- 
ical engineering degree from 
City College; later, she earned 
a master’s in organic chemistry 
from Columbia University. 

The new president is a 
former chairman of the metro- 
politan section of the Society of 
Woman Engineers. 


Walter A. Dean has been named 
assistant development metal- 
lurgist for Aluminum Co. of 
America, Pittsburgh, Pa. 


Keith N. Stought has been pro- 
moted to the position of plant 
manager Industrial Crane & 
Hoist, Ingersoll Products Di- 
vision, Borg-Warner Corp. 


George E. Tillquist has been 
appointed process engineer 
for Sinclair Chemicals, Inc., 
New York. Previously, he 
had been with Sinclair Re- 
search Laboratories, Inc. 


R. F. Stewart 


Newly elected vice president 
of Western Precipitation Corp. 
is R. F. Stewart, sales manager 
of the Precipitator sales divi- 
sion since June 1955. 

Stewart, a chemical engineer- 
ing graduate of the Cooper- 
Union School of Engineering in 
New York, joined the firm in 
1946 after serving in World 
War II with the Navy’s Under- 
water Demolition Corps. 

First he served in the firm’s 
New York offices and then, in 
1951, he was assigned to the Los 
Angeles offices as assistant chief 
estimator. Before his appoint- 
ment as sales manager, he be- 
came the firm’s chief contract 
engineer. 
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Donald O. Swan 


Esso Standard Oil Co, has 
named Donald O. Swan as an 
assistant general manager of its 
manufacturing department. 

Swan has been assistant gen- 
eral manager of Esso’s Baton 
Rouge refinery since September 
1955. In his new assignment, 
he’ll have primary responsibility 
for specialty products, such as 
asphalt, waxes, lubricating oils 
and greases, solvents and avia- 
tion fuels. 

A native of Minneapolis, Swan 
graduated from the State Uni- 
versity in 1939 with a degree in 
chemical engineering. It was 
only a matter of a few weeks 
before he took a job with Esso 
as a student engineer, at the 
Baton Rouge plant. In 1946, he 
became head of the refinery’s 
petroleum technical service de- 
partment and head of the tech- 
nical division in 1954, 


Robert J. Seidl, former assist- 
ant chief, pulp and paper di- 
vision, of the Forest Prod- 
ucts Laboratory, Madison, 
Wis., has been named direc- 
tor of Simpson Timber Co.'s 
central research lab in Seat- 
tle, Wash. 


Norman T. Robey was named 
assistant manager of the 
Whiting, Ind., refinery of 
Standard Oil Co., (Ind.). He 
succeeds C. H. Daugherty 
who retired in April. 


Fred W.: Bartlett has been 
elected vice president in 
charge of producing, Socony 
Mobil Oil Co., Inc., New 
York. 


John H. Thacher has _ been 
named president of Iran Cali- 


CHEMICAL ENGINEERING 
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AY SUB-ZERO TEMPERATURES 
Ace Panian . . . odorless, tasteless, rigid 
polyethylene. Best chemical resistance of 
any plastic at room temp. except to acetic 
acid, Excellent impact strength at sub- 
zero temp. Rigid pipe 44” to 2”. Bul. 351. 


SCS SSSSOSEOEESE SEH HEHE EESESES 
LiFe.~TIME 


Economical, universal protection 
against all alkalis, metallic salts, 
practically all inorganic acids, /— 
hydrochloric acid any strengthy 
sulphuric to 50%, nitric to 

20%, phosphoric to 75%. 

Good to 160 deg. F.... 
sometimes higher, Soft 

rubber interlayer aids 

shock resistance, 


SSeS ee eeeeeeeeeeee 


On job after job, this 80-gpm. centrifugal 
pump has earned highest praise. Hard 
rubber casing and impeller, Hastelloy 
C shaft. Handles nearly all corrosives, 
Mechanically simple, trouble-free. Bulle- 
tin CE-55. Larger Ace pumps available. 


If you want life-time corrosion protec- 
tion for special parts needed in quantity 
. ++ we may save for you by molding them 
of Ace hard rubber or plastics to your 
most exacting requirements, Our facili- 
ties among world’s largest. Ask for 
recommendations, 





E processing equipment of rubber and plastics 
AMERICAN HARD RUBBER COMPANY 


Ace Avenue © Butler, New Jersey 
DIVISION OF AMERACE CORPORATION 





Me 


TYPICAL LIQUIDS 
HANDLED 


' Acetone Hydraulic Oil 
-___ Acetone &Amipiene Isopropyl Ether 
__ Acetate-Acetone Jet Fuel 

- Acetate Anhydride Kerosene 

Alkaline Solution Lanolin 
Ammonia Methyl Ethyl 
Amylene Ketone Solvent 
Anti-Freeze Mineral Spirit 
Aviation Gasoline Monoethanolamine 
Benzol Octo Alcohol 
Benzine Pure Petroleum 

_ Brines (Light) Naphtha 

_ Butanol Sea Water 

_ Caustic Soda Sodium Hydroxide 
Coconut Oil Solution 
Diesel Oil Solvesso 
Ethanol Styrene 
Ethyl Acetate Textile Finish Oil 
Ethyl Alcohol Thinner 
Ethyl Ether Toluene (Crude) 
Fuel Oil Toluene (Dry) 
Hot Condensate Vinyl Acetate 
Hot Paraffin 


Advantages of Deming Fig. 4703 pumps 
include elimination of priming difficulties as the 
pumping unit is always submerged; minimum 
space is required due to vertical construction; 
universal application for handling both volatile 
and nonvolatile liquids; no close clearances; less 
piping required; low maintenance and operating 
cost. For complete information, write to: 


THE DEMING COMPANY 


525 BROADWAY ¢ SALEM, OHIO 
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fornia Oil Co., London. .,The 
firm manages Standard Oil of 
California’s interests in* the 
Iranian consortium. 


M. J. Cary has been promoted 
to assistant production su- 
perintendent of the Texas- 
U. S. Chemical Co. plant at 
Port Neches, Tex. 


Richard Westley 


The Glidden Co., Cleveland, 
Ohio, has named Richard O. 
Westley as vice president, in 
charge of the firm’s Chemurgy 
division. 

Earlier this year, Westley 
had been appointed general 
manager of the division. In that 
post, he directed all grain, 
merchandising, processing and 
storage operations. 

Before he joined Glidden, he 
was associated with Cargill, 
Inc., as manager of the firm’s 
central region grain operations. 


Robert M. Briney has been ap- 
pointed president of Haynes 
Stellite Co., division of Union 
Carbide Corp., in New York. 


Ernest Hart, president, Food 
Machinery & Chemical Corp., 
has been elected chairman of 
the board of directors of the 
Manufacturing Chemists’ 
Ass’n. 


Max H. Thornton has been pro- 
moted to the new position of 
vice president and technical 
director of Midwest Research 
Institute, Kansas City, Mo. 


Joseph E. Rich, director of 
Morton Salt Co.’s chemical 
division, is now vice presi- 
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dent in charge ‘of the divi- 
sion. 


Edward M. Van Winkle has 
been appointed general man- 
ager of the Magnus Metal Di- 
vision of National Lead Co., 
New York. 


Bruce Cramer has been reas- 
signed as a refractories engi- 
neer to the greater New York 
City area by Norton Co., 
Worcester, Mass. 


Henry B. Hass, president of the 
Sugar Research Foundation, 
New York, has been elected 
president of the American In- 
stitute of Chemists. Emil 
Ott, director of central chem- 
ical research at Food Ma- 
chinery & Chemical Corp. is 
president-elect, 


John Isler, Jr., formerly with 
the monomer polymer depart- 
ment of Borden Co.’s chemi- 
cal division, is now with the 
polyvinyl chloride depart- 
ment in Leominster, Mass. 


A. F. Sprankle 


Vanadium Corp, of America, 
New York, has appointed A. F. 
Sprankle as technical director 
and assistant vice president. 

The new appointee recently 
resigned from Northeastern 
Steel Corp. where he had served 
as director of metallurgy and 
assistant to the president. Pre- 
vious experience includes vari- 
ous assignments in metallurgy 
with Carnegie - Illinois Steel 
Corp. (now U. S. Steel Corp.) ; 


y 
YBRICATED ers 


Cplved CAUSTIC $00) 
b IN 6 PROBLEy 


In Continuous 
Service for Over 
2 Years. 


BEFORE installing Chempro Lubricated Seals, the F. & M. 
Schaefer Brewing Co., Brooklyn, N. Y., experienced high pack- 
ing and shaft replacement costs on their caustic soda pumps. 
Although carefully screened, minute particles of grit, aluminates 
from labels, and pulverized glass were carried back to the 
pumps. These highly abrasive particles lodged between the 
shaft and packing, not only chewing up the packing after a 
few weeks, but causing severe scoring of the shaft, necessi- 
tating frequent shaft replacement. 

The first Chempro Style WLC Lubricated Seals were installed 
on Schaefer's caustic soda pumps in May, 1955, and have given 
more than 24 months of leak-free service. A Chempro Flushed 
and Lubricated Seal installed in December, 1955, on an Ingersoll- 
Rand Type 3CRVL pump has given the same trouble-free service 
in pumping highly abrasive caustic soda and diatomaceous 
earth solutions for reprocessing in a filter press. 

Chempro Seals are giving highly economical service on 
pumps handling acids, alkalis, solvents and other chemical 
liquids and slurries under a wide range of operating conditions, 
Our engineers will be glad to recommend the Chempro Seal to 
meet your particular needs. 

Advantages: Completely Interchangeable with Packing 
Simple in Design « Chemically Inert Chempro Teflon! Packing 
Low Power Costs + External and Internal Seals Available 
Arranged for Lubrication, Flushing and/or Conditioning. 


Write for Seal Bulletin 551 


* Patented t du Pont trademark 


Style WLC Chempro Lubricated External Seal 


CHEMICAL & POWER PRODUCTS, INC.— 


The Original Fabricators of Teflon Packings and Gaskets 
5 BROADWAY, NEW YORK 4, N. Y. 


Timken Roller Bearing Co.; and 
Battelle Memorial Institute. He 
was also a special lecturer on 
alloy steels in the graduate 
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WOODFLOUR FLOWS LIKE FLUID... 
through industry's most advanced bulk handling system! 


| 


General Electric uses 
SUPERIOR “FLUIDIZER 
conveying of woodflour 


GENERAL ELECTRIC’S Phenolic Products 
plant has installed a Superior “FLUDIZER” 
as part of a new molding material 

manufacturing system. As shown above, 
the “FLUIDIZER” conveys woodflour 
from a central storage hopper to a number 
of process stations via 4” tubes. 
Because there is little dusting at the 
discharge ends of the conveying 
lines, there is no need for the expensive 
and bulky dust collection equipment 
necessary on other air conveying systems. 
The “FLUmIzER” system replaces a 
more cumbersome, less efficient method 
of conveying which involved carting 
woodflour in 80 to 100 lb. bags to the 
various stations and then dumping 
them manually. General Electric engineers 
are now looking into other operations 
which may utilize more “FLUmIzers”’. 


THE VERSATILE ‘‘FLUIDIZER’’ SYSTEM 
consists basically of the ‘“‘FLUIDIZER”’ 
valve, source of air and conveying line. 
It is available in a wide range of unit 
sizes from a simple assembled package 
to a completely engineered system with 
switching stations, remote and automatic 
flow diverters, pressure switches, and 
many other Superior accessories and 
services. 

If you handle dry, powdered solids, 
the Superior “FLumizer” may be the 
answer to your problems of rising oper- 
ating costs. Contact Superior today. 


. for fast, efficient 


ARE ANY OF YOUR 
PRODUCTS LISTED HERE? 


Silicone * Calcium Phosphate 
Anhydrous Sodium Sulfate 
Ammonium Chloride 
Trisodium Phosphate 
Magnesium Oxide 
Light Zine Oxide 
Sodium Perborate 
Dicalcium Phosphcte 
Ferrous Sulfate * Fine Alumina 
Powdered Sulfur 
Sodium Chloride 


These, and over 100 other dry, 
granviar products have been 
successfully fluidized. Call or 
write for further information on 
“PLUIDIZER” and 

and 


Heat 





to your bulk hendling problems. 


Query ** 8 tet ee ee eee eee ee eeeee eee ee eeeeeee ee eee eeeeeeeeen 


"woes 
VALVE 





4 
PROCESS MACHINERY DIVISION 


SEPARATOR COMPANY 


919 D East California St. 
Pasadena, California 
RYan 1-9724 


121 South Washington 
Hopkins, Minnesota 
Wet 86-7651 
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420 Lexington Avenue 
New York, New York 


221 North LoSalle 
Chicago, Iilinois 


LExington 2-8878 PRanklin 2-3181 
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school of Carnegie Institute of 
Technology. 

Sprankle has authored many 
technical publications on steel 
manufacture and its use. He 
won last year’s annual regional 
award given by the American 
Iron & Steel Institute. 

In his new post, he’ll locate at 
the VCA reserch center in Cam- 
bridge, Ohio. 


P. J. Wood 


Royce Chemical Co.’s technical 
director—P. J. Wood—has been 
named the 14th winner of the 
Olney Medal, highest award 
given by the American Ass’n of 
Textile Chemists and Colorists. 

Wood earned the award for 
“outstanding achievement in the 
field of textile chemistry.” He 
is a charter member as well as 
a past president of the organiza- 
tion. Just now, he’s chairman 
of the analytical methods com- 
mittee and active on the ar- 
chives, appropriations and tech- 
nical research committees, 

The Medal will be presented 
to Wood during the annual 
AATCC Convention in Boston 
this November. 


Martin Steinberg has been pro- 
moted to senior scientist on 
the staff of Armour Research 
Foundation of Illinois Insti- 
tute of Technology. 


C. Russell Mahaney has been 
elected president of the So- 
ciety of the Plastics Industry, 
Inc., for the next two years. 
He is also vice president and 
director of St. Regis Paper 
Co. and vice president of its 
Panelyte division, New York 
City. 
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NUIUAITE 


INKLESS 
TEMPERATURE \ 
RECORDER! een 


The newest advance in temperature recording . . . Auto-Lite model 
President-elect of the Amer- 2200 operates completely without ink. It simplifies temperature 

ican Institute of Chemists is recording for most processing operations. 

Henry B. Hass. He succeeds © 2 small mercury batteries in case Records operating temperatures for 

John Nair, of the Lipton Tea energize transistor oscillator con- 24-hour or 7-day cycles. 

Co., the outgoing president. nected to stylus arm. @ Easily serviced — minimum mainte- 
Hass is also president of the © Stylus records temperature on 6” nance. 

Sugar Research Foundation—a evenly calibrated sensitized chart. THE ELECTRIC AUTO-LITE COMPANY 

position he has held since 1962. @ Battery life approximates 2000 hours, INDUSTRIAL THERMOMETER DIVISION 


Before that, he worked for Gen- TOLEDO 1, OHIO 
NEW YORK » CHICAGO « SARNIA, ONTARIO 


eral Aniline & Film for three waa ce ada 
. ‘ 3 Sais Mealinan | ectric of mechanical c) rive available for either 24-hr. or 7-day rotation. in wall 

a and taught ¢ hemistry at mounting, portable and self-contained type cases. Remote reading with capillary tubing, 

Purdue for about 20 years. Temperature charts in ranges from —40°F to +550°F, Write for further information, 


When he left the University, he 
was head of the depariment ot | UPA SAU TOM 


His own education was earned 
at Ohio Wesleyan and Ohio 


of Summit, Xi | a 
PROCESS EQUIPMENT 


Henry B. Hass 





Robert W. Laird has _ been 
named Cleveland plant engi- 
neer for the McGean Chemi- 
cal Co. Formerly, he had 
been with Du Pont’s pigment 
department. 


Joseph C. Duke has _ been 
elected executive vice presi- 
dent in charge of coated 
abrasives and adhesives and 
coatings, for Minnesota Min- 
ing & Mfg. Co., St. Paul, 
Minn. 


John P. Sachs has been ap- 
pointed director of engineer- 
ing and product development 


of the Patterson Foundry & , 

Machine Co., East Liverpool, Use DEVINE’S Pilot- DEVINE invites you to utilize this process-testing 

Ohio. Plant Facilities to laboratory for advance fact-finding in planning pro- 
establish your exact duction schedules, Let DEVINE engineers help 

. P rete oe ee equipment needs: you to determine the type and size equipment your 

Frank M. Yeiser has joined the process requires. Your samples—-after testing—will 


Sparkler Mfg. Co. as director V Vacuum Drying be returned to you with written report for your 
of filtration, technical divi- V Mixing evaluation. 
sion, Mundelein, III. V Blending Write for Details or Phone MUseum 2-5740 


Robert E. Kirby has joined the V impregnating J.P. DEVINE MFG. CO. 
firm of Wm. C. Buchannan V Wood Treatment 
ss : 491th Street and A.V.R.R Pittsburgh 1, Pa 
Co., manufacturers’ repre- 
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PRESSURE 
and 


TEMPERATURE 
LIMIT 


with oJ alarm gauges 
| and thermometers 


SG 


MORE THAN 50,000 TYPES OF GAUGES «+ SUPERGAUGES 


These instruments provide a warning signal when temperature 
or pressure in a process rises or falls beyond predetermined 
danger limits. 

Limit contacts are adjustable over the entire range with a 
“gap” as narrow as 2‘%. Suitable for lights, bells, buzzers or other 
signaling equipment requiring 0.1 amps or less. For larger alarm 
or relief devices, external relays can be furnished to increase 
rating to 6 amps. 

Instruments may also be used as limit controls and as on-off 
controls When used in conjunction with lock-in relays and suit- 
able delay tubes», 

Available in cast iron or phenolic turret case in 12 pressure 
dial graduations from 0-30 tbs, to 0-10,000 lbs. Vacuum ranges 
0-30". 5 compound dial graduations from 30’’-30 lbs. to 30’’-300 
lbs. Thermometers available in all standard mercury, vapor and 
gas ranges with phenolic case only. 

For complete details call your nearest USG distributor. . . 
see the “Yellow Pages’’ of your phone book... or write the 


factory for descriptive literature. “< 
— 
Yellow Pages’ 
. <— 


Home of the SUPERGAUGE 0 Sellersville, Pa. 


TATES GAUGE 


Division of American Machine and Metals, inc. 


* SOLIDFRONT GAUGES « RECEIVERGAUGES «+ TEST 





NAMES .. . 


sentative, Houston, Tex. He 
had been with Shell Chemi- 
cal’s research department for 
the past five years. 


John Wagner, Jr., has been 
elected to the position of vice 
president of the A. V. Smith 
Engineering Co., corrosion 
consultants. 


J. Helmers has been pro- 
moted to assistant manager 
of the process development 
division of Phillips Petro- 
leum Co.’s research and de- 
velopment. 


George T. Collins has been ap- 
pointed to operate Pennsalt 
International Corp., wholly- 
owned subsidiary of Pennsalt 
Chemicals Corp., Philadel- 
phia. 


Murray Hauptschein has been 
advanced to the post of group 
leader in the organic re- 
search department of Penn- 
salt Chemicals Corp.’s tech- 
nical division. 


Arnold J. Morway 


Inventor Arnold J. Morway, 
50, of Esso Research & Engi- 
neering Co., has received his 
150th U.S. patent. 

Morway, of Clark, N. J., is the 
first Esso Research employee to 
hold that many inventions. His 
latest is an improved method of 
manufacturing a high tempera- 
ture grease for anti-friction 
bearings. He was also instru- 
mental in developing the “Eisen- 
hower Grease” used in World 
War II’s Normandy Beach land- 
ings. 

After earning a chemical en- 
gineering degree in 1929 from 
the University of Florida, Mor- 


GAUGES « RECORDERS « CONTROLLERS * TRANSMITTERS « PSYCHROMETERS + AVIATION INSTRUMENTS 


346 August 1957—-CuemicaL ENGINEERING 





way joined the Esso Research 
outfit. Later, he did graduate 
work at Columbia University 
and at Brooklyn Poly. 


Lawrence 24” Horizontal Cir- 
culating Pump of Nickel Alloy 
Construction 


Emil J. Mikity 

Former Assistant Editor Emil 
Mikity of Chemical Week maga- 
zine is now western editor for 
both Chemical Engineering and 
Chemical Week. He replaced EI- 
liot Schrier, in the San Francisco 
office, when Elliot resigned last 
month, 

For the last year and a half, 
Mikity handled CW’s research PROPELLER PUMPS 
section. Before that, he spent 
over four years working for FOR THE 
American Cyanamid. Of that 
time, he worked three years in CH EM i CAL and P R OCESS 
research and development at Cy- 
anamid’s Stemtied, Conn. labs. | Ni D U § T R | E S 
For the remainder, he was lo- 
cated in the New York office 
with assignments in market re- 


Cross Section of Lawrence Horizontal Propeller Pump 


Lawrence Propeller or Axial Flow Pumps are widely used 
search. to circulate large volumes of liquid or slurry against low heads 

Mikity earned a bachelor’s de- as in evaporators, crystallizers, etc. This type of pump’ is 
gree in chemical engineering particularly well adapted for circulating service because of 
from Pratt Institute in Brook- its simplicity, high efficiency, and low first cost. The flow can 
lyn. Later, he took on a master’s be arranged in either direction and the casing turned to any 
in business administration, at position desired to serve as an elbow. The capacity can be 
New York University. dosely regulated by varying the speed—very important in 

Originally, “Mik” hails from crystallization processes where a uniform velocity must be 
Gloversville, N. Y. though he has 
lived in Stamford, Conn., for the 
past six years. Though not much 
of a musician himself, there 
isn’t any kind of music that he 
doesn’t like. And it’s not sur- 
prising to hear that he’s some- 


thing of a Hi-fi enthusiast. ° ait! L AW R E Ni ¢ E 
From what we remember, Mik pirat 

is quite a tennis player and we “is 

hear that he’s looking forward c— 

to reviving his golf game—what 

with the appeal of the wide open Write for Bulletin 203-7 


spaces. a for summary of acid and 
Though Chemical Week may chemical pump data. e 


miss Mikity at first, we have a 
feeling that that 3,000 mile-sepa- 371 MARKET STREET, LAWRENCE, MASS, 


maintained. 

Lawrence Propeller Pumps are made of the 
metals and alloys best suited for their ability 
to resist the corrosive and abrasive action of 
the liquid pumped. 
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Stop costly giveaways... 
Stop down-the-drain losses with 


NEPTUN 


IN ICE CREAM TOO — this ice cream 
plant gets taste-control by meter- 
ing to make sure exactly the right 
amount of corn syrup goes into the 
mix, Operator simply presses but- 
tons on the Neptune Auto-Stop to 
set the amount of corn syrup to be 
delivered ... opens the valve 
and the meter shuts off automati 
cally. Ticket printing meters also 
available. 

Sizes from %&” to 6”, 2 to 1000 
gpm. for handling over 150 liquids. 


ETERS 


Get built-in cost control with Neptune 
meters... like this Stein-Hall plant mak- 
ing liquid adhesives. They always know 
how much water and vinyl acetate is used 

.and, hence, how much their product 
costs. The meter doesn't forget, doesn’t 
get tired and doesn’t mis-count. 

Besides controlling costs with their 
Neptune meters Stein-Hall now gets con- 
sistent quality control of each batch of 
adhesive. No 
more rejected 
batches. 


o- eco coco coe &S & oe CO oe 


Ask for helpful 
Metering Bulletin 
566-B 


Ne 


NEPTUNE METER COMPANY 
19 West 50th Street, New York 20, N. Y. 


ee Ae me IR tte oe et 


DALLAS + DENVER + LOS ANGELES 
ORE. 


) 14, ONT 


ATLANTA + BOSTON + CHICAGO + 


LOUISVILLE Neo. KANSA YM PHILADELPHIA RTLAND 


SAN FRA! Mi lit . ‘ ANADA )RONT 


NAMES ... 


ration will be transcended once 
Mik starts burning up the tele- 
type wires. 


E. G. de Coriolis 


The Toledo Technical Council 
has named E. G. de Coriolis “En- 
gineer of the Year for 1957,” in 
connection with Engineers’ 
Week. 

Just now, de Coriolis is di- 
rector of research for Surface 
Combustion Corp. He started 
out with the firm over 30 years 
ago and has served as engineer, 
furnace designer, author, in- 
ventor and researcher. 

De Coriolis is a graduate of 
the University of Toronto. 


G. J. Ticoulat. senior vice presi- 
dent of Crown Zellerbach 
Corp., was elected a director 
at the annual meeting in San 
Francisco. 


Arnold O. Beckman, chemist, 
has been elected to the board 
of directors of Stanford Re- 
search Institute, Menlo Park, 
Calif. 


George H. Williamson, West 
Coast manager for American 
Chemical Paint Co., has been 
elected a vice president of 
the firm. The western plant 
is in Niles, Calif. 


Albert Muller, former director 
of metallurgical research at 
Air Reduction Col’s central 
research labs, has been ap- 
pointed assistant to the presi- 
dent. 


Jess E. Bunch and Richard A. 
Noblett have been appointed 
manager and assistant man- 
ager respectively, of Auto- 
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motive Rubber Co.’s plating 
equipment division. 


Robert J. Roth, former senior 
project engineer for the Bald- 
win-Hill Co., Trenton, N. J., 
has joined the chemistry di- 
vision of Atlantic Research 
Corp., Alexandria, Va. 


Lynn K. Hurst has been ap- 
pointed special materials and 
services division, Argonne 
National Laboratory, Lemont, 
Ill. 


Roy E. Nelson has been elected 
vice president of the Ameri- 
can Gilsonite Co. He’ll con- 
tinue as well in his present 
position as manager of pro- 
duction. 


Thomas M. Ware 


International Minerals & 
Chemical Corp.’s administrative 
vice president—Thomas Ware— 
has been elected a director of 
the company. He fills the va- 
cancy created by the retirement 
of David M. Milton. 

Ware earned his chemical en- 
gineering degree at Cornell Uni- 
versity. He joined IMC ten years 
ago as an industrial engineer. 
Since then, he has served as 
chief engineer and vice presi- 
dent of the engineering division 
prior to his present post. 


Herbert D. Vanderlip has been 
appointed assistant engineer 
in charge of chemical proc- 
essing and food machinery at 
Allis-Chalmers Mfg. Co. 


James E. Sheldon has _ been 
named manager of the Hamil- 
ton, Ont., plant to be built by 
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Made of 
fol UM oxelali 
TEFLON 


—_- 


Cnemiseal 


Gaskets for TetalelelesMeiletarel 


and glass-lined teel con 


nection Catalog AD-154 


eal Teflon 
for 


Catalog AD 


Gas 


AND ACCESSORIES FOR CHEMICAL PIPING 


IMPERVIOUS TO *= ACIDS 


viseal Teflon Expansion 


s ar 

Tart 
piping ca 
kets, .ada 
nect unl 


nozzles 


1d Flexible 


yrance against chemical 


Couplings 


valties. Eliminate gas 
ptor lip-joints; con 
tke piping ends and 
Catalog AD-137 


U nited 
S tates 
Gasket “ ? 


OF THE GARLOCK PACKING COMPANY 


“= CAUSTICS 
= SOLVENTS 


Here are Gaskets, Expansion 
Joints, Flexible Couplings, 
Adaptors, and Reducers, that 
will seal against any chemical 
your process equipment and 
piping can handle. 


They are made specifically to 
suit every connection problem 
—every pipe and nozzle mate- 
rial requirement, whether glass, 
ceramics, stainless, Karbate 
Haveg, glass-lined steel, etc. 


They are designed to protect 
these costly materials against 
installation and operating haz- 
ards by providing minimum 
bolt loading, by accommodat- 
ing thermal expansion, contrac- 
tion, and misalignment and by 
absorbing shock and vibration. 


Write for further information. 


UNITED STATES GASKET CO. 
Camden 1, New Jersey 
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NATIONAL AIROIL BURNER CO., INC. 


Main Office & Factory: 1234 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


) 
ey, 


350 


‘ uly 
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Firing 
CRUDE DISTILLATION 
UNIT HAVING WORLD'S 
HIGHEST THRUPUT .. . 


Looming large in the effort to meet increased products demand on the petroleum 
industry is Tidewater Oil Company's ultra-modern Delaware Refinery, for which 
C. F. Braun & Co. were the engineers and constructors. 


We are proud that this mammoth 130,000 barrel-per-day crude oil Foster 
Wheeler Corporation heater is fired by NATIONAL AIROIL BURNERS... 
Why?... because NATIONAL AIROIL “Hi-Visk Airocool” Tandem Units are 
more than just combustion equipment. They are an exclusive Combustion System 
which has proved dependable in Petroleum Refineries throughout the world. 


“Hi-Visk Airocool” Tandem Combustion Units (firing refinery gases, liquid 
asphalt, refinery fuel oils) hold heated combustion air within the high tempera- 
ture zone until fuels and air are thoroughly mixed. This means that combus- 
tion takes place under the best conditions; the result: increased fuel efficiency 
with a minimum of excess air. 


NATIONAL AIROIL Tandem Units provide extra flame travel without adding to 
the furnace depth, eliminating flame impingement on walls and tubes, extending 
the life of those elements; and because of this added flame length, the heat 
is more uniformly distributed. 


The Tandem Unit is popularly fired with NATIONAL AIROIL Combination Oil 
and Gas Burners. YOU will realize higher profits from YOUR heaters when 
Tandem Combustion Units are specified. Further information sent upon request 
on your business letterhead. 


CHEMICAL-PETROLEUM DIVISION 





NAMES... 
North American Cyanamid 
Ltd. 


James M. Gill has been ap- 
pointed manager of the new 
Ethyl Corp. manufacturing 
plant under construction at 
Pittsburg, Calif. 


Harry E. Knox, Jr. 


Acheson Dispersed Pigments, 
Philadelphia, has announced the 
appointment of Harry E. Knox, 
Jr., as general works manager in 
charge of: the firm’s Philadel- 
phia, Pa., Orange, Tex., and 
Xénia, Ohio, plants. 

Knox graduated in 1942 from 
Massachusetts Institute of Tech- 
nology with a B.S. in. chemical 
engineering. Three years later 
he earned an M.S. at the Cam- 
bridge school. Since then, he has 
done some post-graduate work at 
the University of Pennsylvania 
Evening School of Business. 

Most recently, Knox had been 
employed as an engineer for 
Rohm & Haas Co., Philadelphia, 
as an engineer in the plant de- 
velopment department, where he 
remained until he joined Ache- 
son earlier this year. 


R. P. Parker, assistant general 
manager of the research di- 
vision, American Cyanamid 
Co., is now manager of the 
division J. F. Bourland will 
succeed Park in his old post. 
Both men are in the New 
York office. 


Arthur J. Stock has been ap- 
pointed research and de- 
velopment manager for Ache- 
son Colloids Co., Port Huron, 
Mich. He replaces Harold J. 
Dawe who is now research 
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director for Acheson Indus- 
tries, Inc. 


Thomas R. Stein has been ap- 
pointed manager of the 
$55 million dissolving-grade 
pulp mill planned by Alaska 
Lumber & Pulp Co., Inc., for 
a location near Sitka, Alaska. 


OBITUARIES 


R. S. Wertheimer, Sr., 57, vice 
president and resident man- 
ager of the Longview (Wash.) 
Fiber Co., died May 19 after 
suffering a heart attack in 
his office. 


Hubert Hollman, executive en- 
gineer of Brad Foote Gear 
Works, Ine., Chicago, died 
suddenly on May 22. 


W. T. Stevenson suffered a fatal 
heart attack at his home at 
Owensboro, Ky., on May 22. 
He was president of Texas 
Gas Transmission Corp. and 
of Western Kentucky Gas Co. 


Joseph T. Voorheis, president 
of Evis Mfg. Co., died May 7 
in Carmel, Calif., at the age 
of 69. 


Claude K. Boettcher, 81, Den- 
ver financier and industrial- 
ist, died at his home on 
June 9. He was chairman of 
the board of Ideal Cement Co. 
and of Potash Co. of America. 


Irving W. Reynolds, 77, vice 
president of The Foxboro 
Co., died June 3 of a heart 
attack at his home. 


Leon A. Doughty, president of 
C & D Batteries, Inc., died 
suddenly May 18 after suffer- 
ing a heart attack at his home 
in Glenside, Pa. 


Arthur A. Walter, assistant to 
the vice president in charge 
of sales, International Salt 
Co., died May 28, in Scranton, 
Pa. 


George F. Zoffman, 77, presi- 
dent and chairman of the 
board of Duval Sulphur & 


Potash Co., died June 5, in 
Houston, Tex. 





Apis Refrigeration Serves 
Big Armour Laboratories 


Armour and Co. use “cold” in many ways in their great Pharma- 
ceutical Laboratories, recently opened near Kankakee, Ill, These uses 
include air conditioning, biological process work, cold storage, heat- 
pump service, and research. 

Temperatures can be held anywhere between —45 and -+-45 de- 
grees F., but usually go no lower than —10. 


Here a 2-stage Frick system of 1422 tons refrigerating capacity 
operates with efficiency and economy. Installation by Midwest Engi- 
neering and Equipment Co., Frick Sales-Representatives in Chicago. 

For that important refrigerating, air conditioning, ice making or 
quick freezing job of yours, look to dependable Frick equipment. 
Sales-engineering and service, the world over. Let us submit estimates 
now: write, wire or phone. 


DEPENDABLE REFRIGERATION SINCE 106s 


mM 742,1711)1 miss 


Four of eleven 1ia compressors furnishing refrigeration at temperatures 





down to —45°F for The Armour Laboratories, Kankakee, III. 
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NEW YORK COLISEUM 
Dec. 2-6, 1957 


Four full floors of fact-filled exhibits—over 500 displays, drama- 
tizing the latest developments in the industry . . . all under one 
roof...new methods... new ways to cut costs. They reflect 
the results of the constant search for new processes, more effi- 
cient techniques and improved performance. 


Make your plans now to attend with your executives, engineers, 
designers and chemists. You will find hundreds of new ideas 
in the latest developments for the chemical industries—process- 
ing equipment, materials. handling and packaging, laboratory 
apparatus, chemicals and raw materials, controls and instru- 
ments, etc. 


For your convenience, new sections have been established for 
displays of laboratory apparatus and supplies, chemicals and 
raw materials. This grouping of specific exhibits will save time 
in securing new and helpful information. 


DON'T MISS the greatest concentration of new and important 
developments ever assembled in one convenient location. You 
will come away with valuable and profitable new ideas. 


Reserve Time and Place Now on Your Calendar. 


New York Coliseum, December 2-6, 1957 


26th EXPOSITION 
OF CHEMICAL INDUSTRIES 


Management International Exposition Company 
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“Fins IN 


NEW COMPANIES 

Eaton Research & Development 
Co. is newly formed subsidi- 
ary of Eaton Metal Products 
Co., Denver, Colo., maker of 
pressure vessels and tanks. 





Fischer & Porter Co. and Pater- 

son Engineering Co., London, 
have formed a new company 
to make Fischer & Porter- 
designed chlorination equip- 
ment in England. 


Farbwerke Hoechst AG, Frank- 
furt, Germany, and_ the 
French Nobel group (Societe 
Centrale de Dynamite) have 
jointly formed a company in 
Paris under the name Poly- 
synthese S. A. New firm will 
make plastics, pharmaceu- 
ticals and other chemicals. 





American Cyanamid Co. and 
Thomas De La Rue & Co. plan 
to form a new British com- 
pany, Formica Ltd., te pro- 
duce laminated plastics. 


NEW FACILITIES 


General Electric Co. will add 
a $4-million materials-testing 
reactor to its Vallecitos 
atomic laboratory near Pleas- 
anton, Calif. Reactor is 
scheduled for operation by 
late next year. 


Pakistan Sun Oil Co., wholly 
owned subsidiary of Sun Oil 
Co., has signed agreements 
with the Government of 
Pakistan for oil-exploration 
rights on 10,000 sq. mi. in 
West Pakistan. 


B. F. Goodrich Industrial Prod- 
ucts Co. will increase manu- 
facturing and warehouse fa- 
cilities at its Koroseal plant 
in Marietta, Ohio. 


Humble Oil Co. is doubling its 
Houston, Tex., laboratories 
at a cost of close to $4 mil- 
lion. 


Heyden Newport Chemical 
Corp. is building a new plant 

















THE NEWS 


J. B. BACON 


at Pensacola, Fla., to pro- 
duce methyl isopropyl cate- 
chol, used as a _ synthetic 
rubber stabilizer. Plant is 
scheduled for completion in 
Oct., will have capacity of 
500,000 Ib./yr. 


“A 


Booty Resineers, Inc. 


1500 gal. reaction kettle used in manufacture of phenol formaldehyde resins by 
Booty Resineers, Inc. A BS&B Safety Head protects this equipment which has a 
normal operating pressure of 12 psi @ 200° F. 


Van Ameringen-Haebler Co., as 
a part of the $1.5-million ex- 
pansion program for its Un- 
ion Beach, N. J., plant, has 
just added 15. distillation 
units to produce aromatic 
chemicals for the soap and 
perfume industries. 


Gladding, McBean & Co. is com- 
pleting a $1.5-million brick 
plant at Mica, Wash. 


Allied Chemical & Dye Corp.’s 
Barrett Div. has announced 
expansion that will double 
melamine and urea molding 
compound production facili- 
ties by mid-1959 at Toledo, 
Ohio. Expansion will make 
facilities the largest thermo- 
setting resins plant in U. S. 


B. F. Goodrich Co. will build a 
$2.5-million adhesives plant 
in Akron, Ohio. Completion 
is scheduled for 1958. 


Dow Corning Corp. is building 
a new plant to manufacture 
silicone consumer products 
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THE “CIRCUIT-BREAKER” OF 
Pressured Systems 


Booty Resineers, Inc. of Newark, Ohio, manufac- 
tures phenol formaldehyde resins used for the 
bonding of many industrial products. BS&B Safety 
Heads equipped with vacuum supports provide the 
necessary protection against overpressure condi- 
tions in five of their reactor kettles. 


BS&B Safety Heads are in service in hundreds of 
diverse industries throughout the world, providing 
safety protection to pressured systems. Some of 
these applications require special coatings for the 
Rupture Disc to combat corrosive conditions. Many 
call for special materials and construction to with- 
stand extreme operating temperatures and/or pul- 
sating pressures. 


In every case where the BS&B Safety Head Unit 
is matched to the specific operating conditions, 
performance has proven quite satisfactory. If you 
would like some assistance in determining the best 
type of BS&B Safety Head and Rupture Disc for 
your particular pressured system, contact your 
nearest BS&B Representative or write to... 


SLACK, 
SIVALLS & 


SRYSON,INGC. 


Safety Head Division, Dept. 2-N8 
7500 East 12th Street 
Kansas City 26, Missouri 





Rotary 
¢ AIRLOCK FEEDERS 
. for practically EVERY process 
; requirement 


For low pressure dust control systems where the pres- 
sure differential ranges from 0 to 12” w.g. Available in 
6", 8” and 10” sizes—cast iron construction and rotors 
equipped with renewable wiper strips; with or with- 


out drives. 


For higher pressure dust control or pneumatic 
conveying systems where pressures — range 


up to 5 to 10 psi. Features life time lu 


ricated 


sealed ball bearings and special shaft seals for 
heavy, continuous service. Built in 6", 8”, 10” 
and 12” sizes; with or without drives. 


BLOW-THRU 


Ideal for feeding flour or any 
similar product into pneu- 
matic conveying lines, against 
ressures up to 15 psi. Built 
o 8" and 10” sizes serving 2” 
and 3’ oe lines re- 
spectively. Available with or 
without drives. 


Bulletin P-55 contains complete specifica- 
tions and data—sent promptly upon request. 


PRATER 


Foremost Builder of Rotary Airlochs 
PRATER PULVERIZER COMPANY 


1517 $O. 55th COURT - 


CHICAGO 50, ILL. 








FIRMS... 


at Greensboro, N. C. Dow 
Corning recently established 
a separate silicone specialties 
division. 


Dow Chemical Co. has started 
construction on a new petro- 
chemicals plant at Bay City, 
Mich., expects to swing plant 
on stream in about a year. 
Chief product will be ethyl- 
ene for Dow’s Midland, Mich., 
plastics plant. 


Dow Chemical Co. is building a 
new plant at Freeport, Tex., 
to make ethylene diamine, di- 
and trialkylene amine. New 
facilities will produce ethyl- 
ene diamine with a concen- 
tration of 92% or greater. 


Monsanto Chemical Co. has 
doubled production capacity 
at St. Louis, Mo., for bis- 
phenol A, a resin intermedi- 
ate used in manufacturing 
epoxy resins, oil-soluble phe- 
nolic resins and polycarbon- 
ate resins. 


Great Lakes Carbon Corp., 
Electrode Div., is building a 
new research and develop- 
ment pilot plant at Niagara 
Falls, N. Y. Facility goes 
into operation this November. 


Linde Co. is expanding its gas- 
producing plant at Fontana, 
Calif. Scheduled for produc- 
tion in early 1958, a new oxy- 
gen unit will boost high- 
purity gaseous oxygen output 
to 180 tons/day. Eventually, 
capacity will be upped to 430 
tons/day. 


F. Houghton & Co., oil, 
chemical and packing manu- 
facturer, is expanding pro- 
duction facilities in Detroit, 
Mich., more than doubling 
plant size. 


Ketchikan Pulp Co. is expand- 
ing its mill at Tongass 
Narrows, Alaska, adding ad- 
ditional magnesium-recovery 
process equipment, a seventh 
digester and 20 new dryer 
rolls. Cost will be $4.75 mil- 
lion. 


Electro-Cloro, Sao Paulo, Bra- 
zil, is opening a new poly- 


August 1957—CurmicaL ENGINEERING 





ethylene plant, will use 
Phillips - developed process. 
Electro-Cloro has_ signed 
agreement with Phillips to 
make products under license. 


Basic Inc. has completed a dis- 
tribution center to facilitate 
supplying basic refractories 
to steel furnaces in the Chi- 
cago area. 


Liquid Carbonic Corp. will con- 
struct new acetylene plant at 
Fresno, Calif., has a hydrogen 
plant already under construc- 
tion at Los Angeles. 


Union Carbide Chemicals Co. 
will build a technical service 
laboratory near Tarrytown, 
N. Y., to be finished in early 
1959. 


Stanford Research Institute 
started construction in June 
on $2-million worth of addi- 
tions to its facilities at Menlo 
Park, Calif., and has estab- 
lished a new $50,000 plastics 
laboratory. 


Transcontinental Gas Pipeline 
Co. has been granted tem- 
porary certificate by Federal 
Power Commission to build 
$34.5-million worth of pipe- 
lines and compressor facili- 
ties in Tex., La., Miss., Ala., 
Ga., 8S. C., N. C., Va. and Pa. 


Archer-Daniels-Midland Co. has 
boosted by 50% the output 
of Aroplaz alkyd resins at its 
Pensacola, Fla., plant. En- 
tire production of Pensacola 
plant will go to protective 
coatings industry in the 
South, 


Dawes Laboratories, Chicago 
vitamin-maker, is building a 
150,000-sq.-ft. plant on a 44- 
acre site in Chicago Heights. 


American Potash & Chemical 
Corp. is doubling production 
capacity for granular potash 
at its Trona, Calif., plant. 
Expansion project will cost 
about $750,000, is scheduled 
to be completed by end of 
this year. 


Boyer Chemical Co., chemical 
specialty manufacturer, Chi- 
cago, has bought property 
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automate . 
uigH PRODUCT! 
CENTRIFUGALS 


\ 
centrifug? 
of its type 


c 
automa 
, machine 


These are just a few of the reasons why the 
new Roberts G-8 Automatic Electric Drive 
Centrifugal is the machine for your 
operations. For further FREE information 

on the G-8 and other types of Roberts 


Centrifugals, write to The Western ESTERN STATES 
States Machine Company, 1700 Fol BH AA ACHINE COMPANY 
grove Avenue, Hamilton, Ohio. HAMILTON, OHIO, U.S. A. 


AIL Y/ | 





Ask 
Standard 


how to 
cut costs with 
conveyors 


Although over 19,000 items are stocked, conveyors permit fast and efficient assembly, 


checking and packing 


orders ride safely in durable, lightweight tote boxes, 


Milwaukee wholesale drug firm 


ups order-filling 50% with 
3-floor conveyor system 


itH conveyors, The F. Dohmen 
Company, Milwaukee, Wisconsin, 

designed a system which has permitted 
them to fill upwards of 50% more or- 
ders per day .. . reduce to a minimum, 
excessive overtime costs ... reduce er- 
rors, delays and merchandise damage. 
Standard belt and roller conveyors 
connect every department in the firm's 
three-story *tBicts ey 

This installation is typical of what 
Standard can do to solve material han- 
dling problems. Standard designs and 
builds permanent and portable systems 
and units, using roller, belt, slat, chain, 
pushbar or sectional conveyors — pow- 
er or gravity; also spiral chutes and 
pneumatic tube systems 

For complete facts, consult STAND.- 
ARD CONVEYOR COMPANY, Gen- 
eral Office: North St. Paul 9, Minne- 
sota. Sales and Service in Principal 
Cities. 


For details on Standard 
Conveyors of all types, 
contact the Standard rep 
resentative fisted in your 
classHied phone book or 
write direct, Ask for Byul- 
letin O-8. 


356 


Floor-to-floor route of conveyor system 
assures minimum wasted motion by em- 
ployees. Above, ‘‘close-out"’ checker 
makes final inspection of orders, 


GRAVITY & POWER 
CONVEYORS 


FIRMS... 


and an 11,000-sq.-ft. building 
in Evanston, IIl. 


American Cyanamid Co. has 
broken ground for a multi- 
million-dollar plant on Es- 
cambia Bay, 14 miles from 
Pensacola, Fla., for making 
Creslan acrylic fiber. Sched- 
uled to be on stream in late 
1958, plant will have capacity 
of 27 million lb./yr., will re- 
ceive acrylonitrile raw mate- 
rial from Cyanamid’s Fortier 
plant near New Orleans. 


Texas Co. has slated Jan. 1, 
1959, as target on-stream 
date for its new Anacortes. 
Wash., refinery. 


Texas-Gulf Sulphur Co. and 
Devon-Palmer Oils Ltd. will 
share the cost of a sulfur 
plant and field installations 
to be established in the Oko- 
toks, Alta., gas-field district. 
Slated to be on stream by fall 
of 1958, plant will produce 
300 tons/day of elemental in- 
dustrial sulfur and 15 million 
cu. ft./day of residue gas. 


Olin Mathieson Chemical Corp. 
has filed an option on a 200- 
acre tract of land near Mont- 
ville, Conn., as possible site 
for a small plant to assemble 
nuclear reactor cores. 


Stauffer Chemical Co. has just 
completed a new unit at 
Omaha, Neb., to produce 
granular formulations § of 
DDT, aldrin and heptachlor. 
Omaha plant will supply the 
entire midwestern area. 


British Oxygen Gases, Ltd., is 
building a $5-million oxygen 
plant at Grangemouth, Mid- 
dlesborough, England. Plant . 
will also produce liquid and 
tonnage nitrogen for pipeline 
delivery to Imperial Chemical 
Industries’ factory at Wilton. 


American Smelting & Refining 
Co. has purchased Enthone 
Inc. of New Haven, Conn., 
manufacturer of metal-finish- 
ing equipment. 


Petrocarbon Developments Ltd., 
England, will design a large- 
scale polystyrene plant to be 
built in Poland. 
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Instant Drying Corp., New 
York, N. Y., has just com- 
pleted a test and tonnage dry- 
ing plant at Highland, N. Y., 
and will make facilities avail- 
able on a rental basis. Plant 
uses spray-type drying proc- 
ess. 


Monsanto Chemical Co., Texas 
City, Tex., has expanded its 
ethylene-producing facilities 
by 150%. Monsanto uses en- 
tire ethylene production in- 
ternally. 


Lavino Chemical Co. recently 
purchased the Covington, 
Tenn., manganese dioxide 
plant from Olin Mathieson 
Chemical Co. 


Foote Mineral Co.’s_ Electro- 
manganese Div, expects to 
complete its 50% expansion 
at Knoxville, Tenn., early 
next fall at a cost of $2 mil- 
lion. 


Air Reduction Co. has started 
producing liquid oxygen, ni- 
trogen and argon at its new 
Chicago plant. Plant’s 68- 
ton/day output will serve the 
Chicago area. 


Phelps Dodge Corp., New York, 
N. Y., with Dutch and Cuban 
co-owners, has opened a cop- 
per fabrication plant in Ha- 
vana—first such plant in 
Cuba. 


. Bishop & Co. Platinum Works 
is adding 11,000 sq. ft. of pro- 
duction space at its Malvern, 
Pa., platinum refining plant. 


Archer-Daniels-Midland Co. ex- 
panded into Italy with the 
licensing of an Italian firm, 
Azienda Lavorazione Colori 
Resine e Affini, to make a 
number of ADM products. 


Merck & Co, has erected a new 
vitamin plant in Danville, 
Pa. This push-button plant 
produces enough of the B 
vitamin niacinamide to sup- 
ply most of the nation’s re- 
quirement. 


Hercules Powder Co.’s new pen- 
taerythritol plant at Louisi- 
ana, Mo., is now on stream. 
Annual production of the new 
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CORROSION-RESISTANT 


PROCESSING 
EQUIPMENT 


1S 


PRECISION BUILT 
TO YOUR 
SPECIFIC 

REQUIREMENTS 


TO GIVE 
LONG YEARS OF 


PEAK PERFORMANCE 


WITH 
LOW MAINTENANCE 


PRODUCTS CO., Inc 





Dee eek eee ee ee 


on 
‘Noz1? 


FIRMS .. . 


plant will be 24 million Ib. 
of PE and 100 million lb. of 
formaldehyde, basic raw ma- 
terial for PE. 


Se 





T. M. Duche & Sons, manufac- 
turer of products for the food 
industry, has acquired the 
Uni-Gum Corp. Uni-Gum is 
a supplier of modified and 
natural gums. 





Research Specialties Co., Berke- 
ley, Calif., has purchased Re- 
search Equipment Corp. of 
Oakland, Calif., a manufac- 
turer of chromatography ap- 
paratus, 


Cryovac Co., division of W. R. 
Grace & Co., is doubling bag 
and film-manufacturing fa- 
cilities of its Simpsonville, 
S. C., plant at a cost of more 
than $1 million. 


International Synthetic Rubber 
Co.’s new plant at Hythe, 
England, will represent an 
investment of $8.4 million by 
year’s end. This 50,000-ton/ 
yr. plant will be finished by 
the end of 1959 and will ob- 
tain its major raw material, 
butadiene, from nearby Esso 
refinery. 


Performance test in one of the country’s largest hydraulic 
laboratories, O-inch Spraco full cone nozzle spraying 720 
GPM at 10 Lbs. pressure, Spraco performance data on all 
types of nozzles is extremely comprehensive and accurate. 


En ; “i Pacific Coast Borax Co. is com- 
{nset shows a 14-inch full cone nozzle. 


pleting a $20-million expan- 
sion program at its Boron, 
Calif., plant. Also nearing 
cee completion is a $1-million 
research center located at 


Anaheim, Calif. 


full cone spray NOZZES | sumion cn i mw protein 


99%-pure carbon monoxide 
in research quantities at a 
new pilot plant in East Ruth- 
erford, N. J. 


4 
' 
' 
' 
' 
' 
' 


Lanna mmeawa mma 


iN STOCK -— the most complete range of sizes and 
capacities available anywhere. 


IN BRASS, BRONZE, STAINLESS STEEL, or (on 
special order) in any machineable metal. Du Pont Co. plans a major ex- 


sition ietatline as pee , pansion of facilities at the 
PATTERN uniform, even distribution, — wide angle Washington Works in Par- 


down to sharp angle. : kersburg, W. Va., for produc- 
REPLACEABLE CoRE — in spraying highly corrosive ing Teflon resins. Expansion, 
liquids at high pressures worn cores are easily replaced. to be completed by 1958, will 
increase production by 30%. 
FLAT SPRAY and HOLLOW CONE SPRAY nozzles 
are also available from stock. Texas Co. announced that it 
will build a fully equipped 
. 4 nuclear radiation laboratory 
Write, or phone (Boston, SOmerset 6-5480) at Beacon, N. Y. New lab, to 


, leted , wi 
SPRAY ENGINEERING COMPANY lat aie ae pn. 
clear energy in Texaco opera- 


115 Central St., Somerville, Mass. ‘ 
tions. 
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Cotter Corp., Santa Fe, N. M., 
has signed a contract with 
Atomic Energy Commission 
for construction of a 50-100- 
ton/day uranium-processing 
pilot plant at Canon City, 
Colo, 


Acheson Dispersed Pigments 
Co, recently completed a ma- 
jor expansion of its Texas 
and Ohio plants. These plants 
produce carbon black disper- 
sions for the polyethylene in- 
dustry. 


Electric Reduction Co. of Can- 
ada early in 1958 will start 
construction of a $5-million 
phosphoric acid plant in 
Maitland, Ont. 


Allied - Kennecott Titanium 
Corp. has selected a 1,500- 
acre site outside Wilmington, 
N. C., for its multimillion- 
dollar plant to make titanium 
forgings and billets. 


Foxboro Co, will up by 50% the 
production of process-meas- 
urement and control equip- 
ment at its Foxboro, Mass., 
plant. 


Great Lakes Carbon Corp.'s 
Electrode Div. has completed 
a new office-building addition 
at its Niagara Falls, N. Y., 
plant. 


Trane Co., maker of air-condi- 
tioning, heating and heat- 
transfer equipment has se- 
lected Clarksville, Tenn., for 
its $2-million plant to make 
residential air conditioners. 


Commercial Solvents Corp. has 
opened bulk methanol ter- 
minals in Portland and Ta- 
coma, Wash., and in Los An- 
geles and San Francisco, Cal. 


Colombian Sun Oil Co. has 
signed an agreement for half- 
interest in  oil-exploration 
concessions in the Sinu area 
of Columbia. There are 8 
concessions totaling 302,330 
hectares (750,000 acres). 


Phillips Petroleum Co. has let 
a contract to Procon, Inc., for 
construction of a multimil- 
lion-dollar catalytic reform- 
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add complete 


CORROSION RESISTANCE 


...with KEL-F LAMINATE lining 


100 gal. Tank lined with KEL-F 
Laminate handles acid 
fluorides. 


Reactor-pot, cover and 
nozzles lined with KEéL-F 
Laminate. 


Make ordinary equipment —tanks, ves- 
sels, pipe, chutes, ducts, hoppers, vats, 
drums—resistant to gases and liquids as 
corrosive as fuming nitric acid—with 
KEL-F Laminate. 
TOUGH — SHATTERPROOF — KEL-I"* 
Laminate is a durable, abrasion re- 
sistant, chemically inert fluorocarbon 
plastic, bonded to a glass-cloth backing 
for maximum adhesion. It is readily 
cemented to any material of construc- 
tion—metal, wood, concrete, ete. —and 
over a variety of contours. 
HEAT-SEALED SEAMS—Kerl-F being a 
thermoplastic resin, seams may be 
“welded”, on the job by the thermal 
pulse technique, into a continuous lining 
having zero water absorption and ex- 
tremely resistant to acids, alkalies, oxi- 
dants and solvents at temperatures up 
350°F. 
CERTIFIED APPLICATORS — KEL-F Lami- 
nates are manufactured by the United 
States Gasket Company, pioneers and 
leaders in fluorocarbon plastics, and are 
available for installation by certified 
applicators. Write for further informa- 
tion and the name of applicator 
nearest you. 
UNITED STATES GASKET COMPANY 
Camden 1, New Jersey 
*Trademark, Minnesota Mining & Mig. Co, 


4-inch pipe coupling lined 
with KEL-F Laminate for sul- 


furic acid service. 


nited 
tates 
asket Plastics. Division 








OF 


GARLOCK PACKING COMPANY 





H-R HOSE HANDLES 
HOT SULPHUR 
UNDER PRESSURE 


To speed molten sulphur shipments to its customers, Freeport 
Sulphur Company needed a hose that would withstand high tem- 
perature, high pressure and chemical action. 

To meet these requirements, Hewitt-Robins developed a flexible, 
sulphur-resistant hose that withstands working pressures of 200 psi; 
temperatures up to 275° F, with a flow rate of 800 tons per hour. 
The economy and efficiency realized through the use of this Molten 
Sulphur Hose has led to its adoption by other handlers of this 
product. To find out how H-R products and services can help you, 
consult your classified telephone directory for the nearest H-R 
representative, or contact Hewitt-Robins, Stamford, Connecticut. 


CONVEYOR BELTING AND IDLERS...POWER TRANSMISSION DRIVES 
INDUSTRIAL HOSE.,.VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 


360 





FIRMS... 


ing unit at Phillips’ Woods 
Cross, Utah, refinery. 


Food Research Laboratories, 
Inc., Long Island City, N. Y., 
will expand laboratory head- 
quarters and facilities for 
radioactive tracer studies and 
product development work. 


Union Carbide Corp. has ob- 
tained the patents and ex- 
perimental equipment of 
Elastomer Chemical Corp. in 
the vinyl foam field. 


Tidewater Oil Co. is starting 
construction on a $10-million 
six-story headquarters build- 
ing in Los Angeles, Cal. 


NEW REPRESENTATIVES 


Dead Sea Bromine Works, Ltd., 
Israel, has appointed Aceto 
Chemical Co., Flushing, N. Y., 
as its U. S. sales representa- 
tive. 


Automatic Switch Co, has ap- 
pointed Western Machinery 
Co., Portland, Ore., as stock- 
ing distributor of Asco sole- 
noid valves, 


Flournoy & Everett, Inc., Dow- 
ney, Calif., has been chosen 
by Young Radiator Co. as 
engineering, sales and serv- 
ice representative for Young 
shell-and-tube heat exchanger 
products in southern Cali- 
fornia. 


Waukesha Sales & Service, 
Houston, Tex., has been 
named distributor for the 
Floway turbine pump and 
Watermaster pump lines. 


Lewis-Shepard Products, Wa- 
tertown, Mass., maker of elec- 
tric fork trucks and related 
materials - handling equip- 
ment, has appointed Clement 
N. Williams as sales and 
service representative in the 
Miami, Fla., area. 


Dravo Corp. has been named 
exclusive distributor for Pea- 
body scrubbers in the Pitts- 
burgh and Philadelphia areas. 


Purolator Products has named 
new representatives for Puro- 
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lator industrial filters and 


aac WY, | 
bulk filters: K. C. Brown 7 
Co., Kansas City, Mo.; fo u i i n fe | u Pp y re) ur 


V. Holm Hansen Co., Bridge- 
port, Conn.; Jay Besore & 2 
Associates, San Francisco, 

Calif.; and Alpha Engineer- Pp r Oo c e S S ° 
ing Specialty Co., New York, 
N. Y. Last two representa- 
tives will handie only indus- 
trial filters. 





NEW LINES 

Evans Pipe Co., Uhrichsville, 
Ohio, has entered into pro- 
duction of polyethylene pipe. 


J. F. Pritchard & Co. has estab- 
lished a new division spe- 
cializing in extractive metal- 
lurgy. 


National Automatic Tool Co. 
has formed a plastics ma- 
chinery division, will produce 
new line of injection-molding 
machines. 





Atlantic Research Corp. has en- 


pened the nuclear engineering | Get a Dow Corning Silicone Defoamer! 


Whatever your foaming problem, there’s a Dow Corning silicone 
NEW NAMES defoamer that will help solve it at an amazingly low cost. 


Stalfort of Pa., Inc., aerosol Just a teaspoonful of a Dow Corning silicone defoamer can prevent 
custom packager, Norristown, mountains of foam . . . enabling you to utilize full productive capacity 
Pa., has redeemed all stock and put your processing into high gear. What’s more, when you elimi- 
held by members of the John nate foam, you say goodbye to wasteful boilovers and the fire 


C. Stalfort Co., Baltimore, h d ‘ 
Md., and has changed its azards they may present. 
name to Thomasson of Pa., . . » $0, stop frothing about those FOAM problems—eliminate them 


Ine. with a Dow Corning silicone defoamer. Theyre the most versatile 
and efficient foam killers ever developed! 


Smith, Kline & F h Labora- 
Pee. ene FREE SAMPLE and INFORMATION— 


tories has announced the fol- 
lowing new names for its To receive a generous trial sample of a Dow Corning Silicone 


foreign subsidiaries: Britain Defoamer, return coupon below or write on your letterhead. 
—Smith Kline & French Lab- No obligation, of course. 
oratories Ltd.; Australia— 
Smith Kline & French Lab- 
oratories (Australia) Ltd.; 
South Africa—SKF Labora- Dow Corning CORPORATION 
tories (Proprietary) Ltd.; MIDLAND. MICHIGAN 
Pakistan — Pharmaco Ltd.; 
Belgium—Laboratories Smith 
Kline & French §. A. ete ae eet cn eee 
§ name 
i es a t 
NEW LOCATIONS Orme 
Arthur G. Trask Co., manufac- 7 

turer and distributor of 8 company 

chemicals and_ specialties, 

has moved executive offices ‘ 























to 327 S. LaSalle St., Chicago Berry Zone STATE 
4, Ill. hntinwwwimeemawme 
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EMERY INDUSTRIES LICKS TOUGH PROBLEM: 


How to pump fatty acids 24 hours a day, 
7 days a week, and cut maintenance costs! 


Around-the-clock hydrolysis produces fatty acids from animal fats, tallow, palm, soy- 
bean, cottonseed and corn oils at Emery Industries plant in Cincinnati, Ohio. Pumps 
work on hot corrosive fatty materials 24 hours a day, seven days a week, and mainte- 
nance used to be a costly problem. Packings had to be replaced far too often. Valves 
needed frequent refacing. Wear of plungers was excessive. 


How Emery solved the puzzle: Looking for an 
answer to the problem of excessive downtime 
maintenance, Emery conferred with 
several pump manufacturers. Aldrich was 
the only company to offer a pump better in 
both design and materials...the fluid end 
being of stainless steel. Original, ineffective 
pumps were immediately replaced with 
Aldrich Triplex Pumps. 

Result: Two Aldrich Pumps have pumped 


and 


ze 
% 
iA 
SA 
% 


raw materials on a continuous basis since 
1948. T'wo more were installed for additional 
capacity in 1954. Maintenance costs have 
been reduced substantially. Downtime has 
decreased to a minimum. Operating efficiency 
is now at an all-time high and quality of proc- 
essing has improved. We'll be glad to send you 
full information on Aldrich Pumps and their 
advantages to you. Simply write Aldrich Pump 
Company, 3 Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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NEW— protective lining sheet 
that needs no vulcanizing 


IMMERSION TEST TABLE 
Steel Panels Covered with “Fairprene” 
in Corrosive Solutions at 212°F. 
Immersion Medium Com. No, Days"* 
Hydrochloric Acid 
Sulfuric Acid 
Sodium Hydroxide 
Sodium Bichromate 
Sodium Cyanide 
Sodium Bisulfite 
Sodium Hypochiorite 
Ferric Chloride 
Nickolous Sulfate 
Aluminum Chioride 
Arsenic Acid 
Benzo Acid 
Boric Acid 
Lead Acetate 
Phosphoric Acid 
Tannic Acid ‘ 12 
Tartaric Acid % 112 


Prolonged test immersions show new ''Fairprene’’ 
pre-vuleanized tank lining protects againet hareh 
chemical solutions listed above 

** Generally accelerated laboratory testa will in 
dicate suitability after 60 days’ immersion. After 
the above tests, no effect on either coating, adhe 
sives, or metal was noticeable 


Economical new pre-cured Fairprene’ lining material 
provides superior protection against hot corrosive solutions 


minimizeequipmentdowntime. Du Pont 


Because Du Pont’s new ‘‘Fairprene’’* 
protective lining material is pre-vulcan- 
ized, Livingstone Coating Corp., cus- 
tom applicators, were able to line the 
above tank on location. ‘‘Fairprene’’ 
protects against chemical action that 
would corrode the tank and contaminate 
the solution it contains at North Caro- 
lina Finishing Co., Salisbury, N. C. 
“Fairprene’’ sheet stock is made spe- 


cifically for protective lining which offers 
outstanding resistance to harsh chemi 
cals, ozone, oxidation, aging and abra 
sion. “‘Fairprene’’ shows superior heat 
resistance— can be used at temperatures 
as high as 200°F. Lining costs are re 
duced because “‘Fairprene’’ is pre-cured, 
It needs no special storage or shipping 
conditions, does not deteriorate with 
age and can be applied on location to 


“‘Fairprene’’ lining is offered in a com- 
plete system of materials including sheet 


(rolls 50’ wide and %"’ thick), tape, 
cements, activators and putty. 

Find out more about the low-cost pro- 
tection you can give your equipment 
with “Fairprene”’ protective lining ma- 
terial. Mail the coupon, 


**Fairprene” is Du Pont's registered trademark 


for its coated fabrica, sheet stocks and cements 


| E. 1. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, CE-78, Wilmington 98, Del 


DU PONT INDUSTRIAL 
COATED FABRICS 
SHEET STOCKS + CEMENTS 


Please send me your booklet on “Fairprene”’ 


pre-vulcanized protective lining. 


Name Ponition 





Company — 


Address 





REG. y. 5. PaT.OFF 





City State : 
SETTER THINGS FOR BETTER LIVING, . . THROUGH CHEMISTRY AEE tat 8 2 sek, NE RT AT Sh ARN 
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Storage bins into which sand ingredients are conveyed by a« Fuller-Kinyon 
Conveying System, Note the pipe-line system which permits ingredients to 
be conveyed into their respective bins, 


One of two Fuller-Kinyon Pum @hich convey sand 
ingredients to storage bins and from bins to mixers. 


FULLER-KINYON CONVEYING SYSTEM HANDLES THREE 
DIFFERENT MATERIALS EFFICIENTLY, WITHOUT WASTE 


- 


To reduce costs and speed up handling of foundry 
sand ingredients with minimum waste, General Steel 
Castings Corporation, Granite City, Illinois, installed 
a Fuller-Kinyon Conveying System. 


Here’s what it does for them 


The system unloads corn flour, silica flour and 
bentonite from hopper bottom cars by means of 
Fuller-Kinyon Pumps which convey these materials 
through pipe lines to a number of storage bins. The 
flexibility of the system makes it possible to unload 
cars in a fraction of the time that would be required 
manually, and, waste due to spillage is eliminated. 
Two pumps used in the operation can be moved on 
narrow gage tracks for spotting under cars or bins. 
One pump is used mainly for unloading and delivery 
to storage—the other for delivery from storage to 


fuller 


pioneers in harnessing AIR 


supply bins above the mixers. However, it is possible 
to unload cars and reclaim from storage simultane- 
ously. Where bins are located so that they cannot 
discharge directly to a pump, an F-H Airslide® 
conveys from bins to the pump. 

Prior to the Fuller installation, material was received 
in bags and manually unloaded, stored and transported 
to the mixers. It figures—costs were much higher. 
Now, waste has been eliminated! Another important 
feature—the company has realized extra savings by 
purchasing materials in bulk. 

Fuller air-conveying systems are in operation in 
hundreds of plants throughout industry, cutting 
costs and increasing profits, day in and day out. The 
next time you have a materials-handling problem, 
why not get in touch with Fuller .. . chances are you 
will also profit. 


FULLER COMPANY 
134 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham + Chicago « Kansas City « Los Angeles « San Francisco « Seattle 
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TAPER FACE 


New lightweight 
TUBE TURN 


Welding neck flange 
125 lb W.0.G 








TUBE-TURN ‘TAPER FACE” FLANGE 


»2-Cuts cost of light-duty piping 
ss: protects low pressure pumps and vaives 


Tube Turns announces a new lightweight welding neck flange for service 

up to 125 Ibs. W.O.G. pressure, offering two important cost-cutting 

advantages: (1) It is priced lower than conventional flanges. (2) This 

lightweight welding neck flange has a tapered face which affords an 

effective seal with reduced bolt loading; hence, permits use of steel butt TUBE-TURN 
welding neck flanges without danger of cracking the flat faced cast iron 

flanges of valves and pumps used in low pressure piping systems. Here 

is another result of Tube Turns pioneering research, and an example of 

how you get more for your money when you specify TUBE-TURN Welding onan seinen abe 
Fittings and Flanges and buy them from your nearby Tube Turns’ Distributor. Reg. U.S. Pat. Of 


The Leading Manufacturer of Welding Fittings and Flanges 


i i KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: New York + Philadeighic « Pittsburgh + Chicago + Detroit + Atlanta « New Orleans + Houston + Midland 
Dalles « Tulse + Kenses City + Denver + Los Angeles + Son Francisco + Seattle 
in Canada: Tube Turns of Canada, Lid., Ridgetown, Onterio + Toronto, Ontorio « Edmonton, Alberts 











How you cut costs with 


TUBE:-TURN FLANGES 


with the 


Taper Face 
Flanges 


CUTS FLANGE COSTS. For many applications of light-duty piping 

up co 125 lb. W.0.G, pressure... the new TUBE-TURN Taper 
Face Flange gives rated performance at a lower price than con- 
ventional designs, Here's a good teammate for lightweight pipe 
and fittings in applications such as water, oil and gas distribution 
...On pumps and compressors... any installation where welded pip- 
ing must be flanged to low pressure valves, pumps or equipment. 


‘ ANY TYPE, SIZE, MATERIAL 
with all 


TUBE-TURN y Wa 
7] 


Flanges <L4 


a, 


ANY FINISH 


YOU SIMPLIFY ENGINEERING, There's a complete line . . . all types, 
sizes, capacities, materials, You can specify TUBE-TURN Flanges 
and know you'll get the exact answer to your problem. Also, Tube 
Turns offers you engineering help. 


TUBE TURNS, Dept. H-6 


224 East Broadway, Lovisville 1, Kentucky 

Please send free Bulletin on Taper Face Flanges. 
Company Name 

Company Address 

Your Name 

Position 


City Zone 


PROTECTS VALVES AND PUMPS. Lightweight and tapered face 
permit good seals with reduced bolt-loading on valve or pump 
flanges. Lighter, lower-priced valves can be used without danger 
of cracking their flat faced case iron flanges. Also, lighter neck 
of flange speeds up welding to pipe. 


YOU STREAMLINE PURCHASING. Your nearby Tube Turns’ Distrib- 
utor provides complete-line service. This one source for all your 
needs in welding fittings and flanges enables you to put a// your 
requirements On one order .. . to cut red tape, save valuable time. 


Available from your 
nearby 


TUBE TURNS’ 


distributor 


* ” 
*°TUBE-TURN“and "tt 
Reg. U.S. Pat. OF 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


New York * Philadelphia * Pittsburgh * Chicago * Detroit 
Atlanta * New Orleans * Houston * Midland * Dallas * Tulsa 
Kansas City * Denver * Los Angeles * San Francisco * Seattle 





(Advertisement) 


Bill Enichsou discusses MAGNETIC TAPE RECORDING 


Most phenomena that can be depicted electrically 
can be recorded on magnetic tape. Long-known but 
relatively recently perfected, magnetic tape recording 
has won wide acceptance as a particularly valuable tool 
in data-handling and process control applications. The 
very nature and versatility of this tool, however, require 
the most mature judgment in its use, lest unwarranted 
enthusiasm lead to misapplications and incorrect results. 


In the field of industrial control, magnetic tape record- 
ing has been used most effectively for the storage of 
electrical analog information in such processes as con- 
veyor control for article sorting, machine tool and pattern 
control, dry and liquid food batch mixing, and so forth. 
In data-handling problems, it has served the engineer in 
speeding analyses of complex physical phenomena. In 
communications experiments, multi-channel tape units 
have provided the scientist with simulation of otherwise 
physically unrealizeable filters. In all these instances, the 
merit of magnetic tape recording lies in its ability to store 
electrical analog information and make it available for 
play-back, or re-run, as often as may be necessary. 

Of the few methods available to “advance” or “retard” 
time, none is as practical as the use of magnetic tape. For 
instance, it is frequently overlooked that a tape recording 
can be considered as a variable delay line of considerable 
equivalent electrical length. Merely by varying the play- 
back speed, or the relative position of the reproduce 
heads, or both, one line (or tape) can be used to delay 
a number of signals relative to each other, one signal 
relative to a number of others, or to some external source, 

Despite this versatility there are definite limits of use- 
fulness within which the application of tape recording 
should be confined. Such a limit is typified in the prob- 
lem of signal “dropout.” By this is meant the distortion, 
or even complete loss, of a signal caused by the presence 
of minute nodules in the tape itself. The occurrence of 
such imperfections is completely random and can be con- 
trolled only during production of the tape. And while 
significant progress has been made in recent years to 
improve the quality of tape, ultimate perfection has not 
yet been achieved. 

In data-handling and process control fields, the use of 
magnetic tape recording is particularly well-suited to digi- 
tal techniques where large quantities of information can 
be stored most economically in a minimum amount of 
space. In all applications where high-speed random access 
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Wilbur Erickson, systems engineer, specializing in 
input-output equipment, discusses magnetic tape recording, 


is not required, magnetic tape recording provides a rela- 
tively inexpensive and wholly suitable solution to the 
recurring information storage problem. Here signal drop- 
out is virtually eliminated because the electrical impulses 
are of a pulse present-pulse omission presentation and are 
recorded at, or very near, the tape saturation level, 


The use of magnetic tape recording is, at one and the 
same time, the prerogative and the responsibility of 
the systems engineer. His experience and ability to make 
intelligent use of this one of the many tools available to 
him, will define his stature as a systems man. The poten 
tial of magnetic tape recording in systems has barely 
been scratched, but the applications to which it can, and 
undoubtedly will, be put are as limitless as man’s imagi- 
nation to devise them. 


By applying the latest proven techniques, our well-qualified staff 
at Daystrom Systems is prepared to take single responsibility of 
assembling and installing a system to meet your needs. We are cur 
rently compiling a file of new applications and papers on various 
parts of systems, both industrial and military. If you are interested 
in receiving the file and periodic additions, please write us. 


operon SsvsTems 


Division of Daystrom, inc., 6640 La Jolia Boulevard 
La Jolia, California Telephone GlLencourt 4-0421 
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YTTRIUM 


Availability of high purity yttrium and rare earth oxides 


Only three years ago, most high purity 
rare earths were little more than labo- 
ratory curiosities, 


Today they are extensively used for 


A report by LINDSAY 


an amazing variety of chemical and 
industrial applications. 

What happened? Lindsay techni- 
cians pioneered the first commercially 





TYPICAL MAXIMUM IMPURITIES IN LINDSAY PURIFIED RARE EARTH AND YTTRIUM OXIDES 





NIKE 2 
ATOMIC 


NO OXIDE 


CODE 


% RARE EARTH MAXIMUM 


PURITY IMPURITIES AS OXIDES 














528 


LANTHANUM OXIDE 529 


0.01 Pr, 0.001 Ce. 
0.0025 Pr, 0.0005 others 





215 
CERIC OXIDE 216 


0.2 (largely La + Pr + Nd). 
0.1 (largely La +- Pr + Nd), 





726 
PRASEODYMIUM OXIDE 


1 La + Nd + smaller amounts of 
Ce and Sm. 
0.1 Ce + Nd. 








NEODYMIUM OXIDE 


1-4 Pr, 1-4 Sm, 0.5-1 others. 
0.1-0.4 Pr + 0.1-0.4 Sm + 0.5 others. 
0.1 (largely Pr + Sm), 





SAMARIUM OXIDE 


0.2-0.7 Gd, 0.2-0.6 Eu, and 
smaller amounts of others. 
0.1 (largely Nd + Gd + Eu). 





EUROPIUM OXIDE 


1-2 Sm + smaller amounts of Nd + 
Gd + others. 
0.2 (largely Sm + Gd + Nd). 





GADOLINIUM OXIDE 


1 Sm + Eu + trace Tb. 
0.1 Sm + Eu + trace Tb. 





TERBIUM OXIDE 


1Gd + Dy + Y. 
0.1 Gd + Dy + Y. 





DYSPROSIUM OXIDE 


1 (largely Ho + Y + Tb + small 
amounts of others). 
0.1 Ho + Y + traces of others. 





HOLMIUM OXIDE 


1 (largely Er 4+- Dy + small amounts 
of others). 
0.1 Er + Dy + traces of others. 





ERBIUM OXIDE 


1 Ho + Dy + traces Yb and Y. 
0.1 Ho + Tm, 





THULIUM OXIDE 


O.1 Er + Yb + trace Lu. 
1 Er + Yb + trace Lu 





YTTERBIUM OXIDE 


1 Er + Tm + trace Lu. 
0.1 Tm + trace Lu + Er, 





LUTETIUM OXIDE 


1 Yb + Tm + traces of others. 
0.1 Yb + Tm + traces of others. 





YTTRIUM OXIDE 




















1 Dy + Gd + traces Tb and others. 
0.1 Dy + Gd + traces Tb 
Approx. 0.05 Dy + Gd. 











PLEASE ADDRESS INQUIRIES TO 


LINDSAY CHEMICAL (OMPANY 


286 ANN STREET © WEST CHICAGO, ILLINOIS 


installed ion exchange unit for the pro- 
duction of separated rare earths? The 
process was patterned after techniques 
developed by Doctors Spedding and 
Powell of the Institute for Atomic Re- 
search at Ames, Iowa. 


Lindsay’s pilot plant rare earth ion 
exchange installation had 40 six-inch 
columns. This unit made purified rare 
earths available to industry for the first 
time in practical, even though still 
limited, quantities. 

The response from industry was so 
enthusiastic, we were forced to expand 
our ion exchange facilities rapidly. To- 
day we have in continuous operation 
more than 100 columns with large pro- 
duction units of eighteen-inch and 
sixty-inch diameters. 


With our larger production 
facilities, we are now making 
prompt shipments of high pu- 
rity yttrium and rare earth 
oxides in quantities from a gram 
to hundreds of pounds, 


COSTS GREATLY REDUCED 


Of course, as production of purified 
rare earths increased, costs came down. 
For example, only three years ago Ter- 
bium Oxide cost $500 a gram. Today 
you can obtain moderate size lots at 
less than $3 a gram. 


Now that you know these high purity 
oxides are so readily available and the 
cost so remarkably low, what are you 
waiting for? 

Rare earths, in purities up to 99.99%, 
have captured the interest and imagina- 
tion of scientists in many industries as 
valuable new tools for the improvement 
of processes and products. 


Your research, product development 
and production people should investi- 
gate the possibilities of these materials. 
Our bulletin “Purified Rare Earth and 
Yttrium Oxides” will give you detailed 
information and prices. 
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WHEN YOU’RE IN A SQUEEZE FOR A PUMP 


aies 1522, 1531 1510 
CENTRIFUGAL PUMPS 


AVAILABLE FROM STOCK 


r oe 


06G Series 1922 Pumps 
SEO Gertee 199) Pumps 


MON OVEMLOSOING 
moroas 


SROMTE FITTEO 
CONSTRUCTION 


PRIAITE® MECHAMECAL SEAL 


Ehminetes customary pactiog 
! 


BaG SERIES 1522, 1531 AND 1510 STOCK PUMPS ARE 
DISTINGUISHED BY VERTICAL SPLIT-CASE DESIGN...NON- 
OVERLOADING MOTORS... BRONZE FITTED CONSTRUC- 
TION ... LEAK-PROOF “REMITE” MECHANICAL SEAL 


Why B&G Centrifugal Pumps give years of trouble-free 
performance is evident from their design features. 
Vertical split-case construction permits removal of the 
bearing bracket without disconnecting pipe lines or motor 
leads. Solid cast iron volute—with support feet in larger 
sizes—prevents transmission of piping strains. 


The shafts are made of special alloy steel, super-finished 
and oversized to keep deflection at a minimum. In Series 
1522 and 1510 Pumps oil lubrication affords continuous 
protection to the heavy duty bearings. Leak-proof opera- 
tion is assured by the ‘‘Remite’’* Mechanical Seal—an ex- 
clusive B&G development. 


BELL & GOSSETT 


Cc OM P A N Y 


Dept. EX-14, Morton Grove, Illinois 


Canadian License: S. A. Armstrong Lid., 1400 O' Connor Drive 


Toronto 16, Ontario 
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LOOK HERE 


FOR FAST ACTION 
® 


SEND THE COUPON TODAY FOR 
THIS CATALOG OF 


B.G STOCK PUMPS 


Why take a production loss because of a pump 
breakdown? B&G maintains a factory stock of the 
most commonly used sizes of centrifugal pumps for im- 
mediate delivery! Base-mounted and integral-motor 
pumps as listed in B&G Stock Pump Catalog are 
available in capacities to 325 GPM, heads to 140 ft. 


Your local distributor or B&G Representative 
will be glad to assist in selecting the proper pump 
for your needs. Or, write, wire or phone the Bell & 
Gossett factory at Morton Grove, Illinois. In any 
case, you'll get fast action. 


*“LEAK-PROOF “REMITE”” MECHANICAL SEAL 
This latest advance in B&G pump engineering features 
a floating seat of ““Remite”’...a new material developed 
after years of laboratory experimentation. ‘“Remite’’ is 
so hard it will cut glass or steel-—-eliminates packing 
rings and gland adjustment. Seal is self-lubricating. 


BELL & GOSSETT CO., Dept. EX-14, Morton Grove, III. 
Please send a copy of the B&G Stock Pump Catalog 
CSP-257A. 
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takes men of vision 
to build a better plant 


Building is a business of men. Men with vision, 
with knowledge, with broad experience. Here at 
Procon we’ ve concentrated on getting and keeping 
the best of them. 


For years, the world over, Procon men have been 
planning and building refineries, petrochemical 
and chemical plants. . . to specifications and 
on schedule, time and again surpassing any 
reasonable goal. 


We're proud of our men at Procon. To us they 
are truly those men of vision who do build better 
plants. Together they provide a complete 
design, engineering and construction service. 


PROCON eoyerace’ 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S A. 


PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO, CANADA 
PROCON (GREAT BRITAIN) LIMITED, LONDON, W. C. 2, ENGLAND 
PROCON INTERNATIONAL &.A., SANTIAGO DE CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


DS 











Red-hot recipe for tougher tank cars 


wr heavy-gauge steel is formed and welded into a tank car tank .. , 


certain internal stresses develop which tend to weaken the metal, That is 


why ACF tanks are “popped into the oven” to relieve these stresses. 


Each tank is scientifically heated under controlled conditions, This results in a 
tank of uniform strength which is ready to resist the forces of load and impact 


which occur during transportation, 


When you're looking for the toughest tank cars ever built, look to Shippers’, 
We are the exclusive sales agent of ACF-DURADOME tank cars for industry. 
You'll find a nationwide network of Shippers’ Car Line offices and repair 


shops ready to serve your transportation needs, 


Whatever your tank car requirements may be, better talk to Shippers’. . . and 





get the benefits of modern tank car service! 





Typical DURADOME — designed 
for formaldehyde service 


SHIPPERS’ CAR LINE 


Division of ACE INDUSTRIES, Incorporated 
30 Church Street, New York 7, N. Y. 


CHICAGO, ILL. » HOUSTON, TEX. - SAN FRANCISCO,CAL. - MILTON, PA, + EAST ST. LOUIS, ILL, + SMACKOVER, ARK, - TULSA, OKLA NORTH KANSAS CITY, MO RED HOUSE, W YA, 
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HARDEST MAN-MADE METAL! 


TALIDE METAL, a tungsten carbide of superior quality, is harder, stronger, 
and more resistant to abrasion than any other metal. Properly applied, it 
gives superior service on applications where wear, heat, strain, and shock are 
destructive to other metals. 


© ABRASION RESISTANCE— Up to 100 times that of steel. 

© COMPRESSIVE STRENGTH— Higher than all melted, cast or forged 
metals and alloys. 

@ RESISTANCE TO DEFORMATION— 2 to 3 times greater than steel. 

7 ——— Resists oxidation and thermal shock up to 


@ THERMAL EXPANSION Less than half the rate of steel, “creep” is 
negligible. 

@ FRICTIONAL RESISTANCE— Lower than steel, non-galling, “slippery” 
properties higher. 


ALL TALIDE METAL grades are made in latest type vacuum electric 
furnaces by precision methods under rigid control. A wide variety of shapes 
and sizes can be supplied—up to 25” in diameter, 100” in length, and 5000 
pounds by weight. Parts can be supplied to any grit finish required down to 
one micro-inch, The physical properties of the most commonly used grades 
are listed below. Other grades are available for specialized applications. 


Talide Paddles Last 50 Times Longer! 


Talide-Tipped Paddle 
After 2500 Hours 
(Negligible Wear) 


Leading brick manufacturer reports Talide-tipped 
pug mill paddles have outlasted 50 sets of hard- 
faced steel paddles to date—and are still in use. 
Operation involves mixing abrasive ceramic, 
clay and brick compositions. 

TALIDE METAL is saving industry millions of 
dollars annually by wear-proofing vital parts on 
machine tools, presses, pumps, compressors and 
other types of processing equipment used in the 
steel, oil, chemical, plastic, auto, rubber, textile, 
glass, ceramic, mining and metalworking industry. 


COMPRESSOR 
SLEEVES & RINGS 


BALLS & SEATS 
FOR CHECK VALVES 





PHYSICAL PROPERTIES OF TALIDE METAL (P. S. 1) 
Talide agar yoy pressive | ©0-Efficient 


Application | Operation Grede } | ¢ St th of Thermal 





No Shock | C-81 | 91.8 | 14.90 | 235,000) 710,000 |3.00x10-6 





WEAR | Light Shock | C-99| 91.0 | 14.75 | 265,000| 670,000 |3.65x10-6 





SURFACE F"vedium Shock | ¢-88| 89.5 |14.55 | 205,000] 625,000 |4.00x10-6 





Light C-85| 88.4 | 14.25 | 315,000; 600,000 |3.75x10-6 





ImPACT | Medium C-80| 87.0 | 13.85 | 335,000) 550,000 |4.50x10-6 
































Heavy C-75| 85.0 | 13.15 | 355,000; 500,000 |5.00x10-6 








Note; Hardness values may vary plus or minus .2 to .3 on individual lots. 


Send for new 76-page catalog 
56-G or ask for sales 
engineer to call. 


Metal Carbides Corporation 


Youngstown 12, Ohio HOT PRESSED AND 
ALUMINUM OXIDE 


HEAVY METAI 


OVER 25 YEARS’ EXPERIEN 


SPECIAL SHAPES 


{ TALIDE’ 


4a A ww 


SINTERED CARBIDES +» VACUUM METALS 


HI-TEMP. ALLOYS 


ARBIDE METALLURGY 


N TUN TEN 
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ELECTRICS FOR LiFT TRUCK SAVINGS 
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(= HABLE FLAT WALL ENAN! 
’ | L ENAMEL 

















4& Upper basement level used for storing excess finished goods and raw materials, Note 
low ceiling height and wide pillars. Compact design and easy-going maneuverability 
enable the Model “J” to work in and out of tight places! 


Split-Level SQUEEZE on costs! 


Compact L-S Electrics speed multi-level handling 
... eliminate costly new plant construction! 


Three years ago, the O’Brien Corporation in Baltimore faced a perplex- 
ing problem. Increased orders for paint, varnish and industrial finishes 
had stepped up manufacturing operations . .. but old hand-truck 
handling methods could not keep pace. An unusual two-level basement 
storage area added to the problem. 

Two Lewis-Shepard Model “J” Electrics were put to work on each 
basement level. The result: smoother and faster materials flow in and 
through both basement levels ... handling time and manpower costs 
tumbled . . . new storage space discovered ... and a handling system 
in stride with production scheduling. All at a fraction of the cost for 
new storage-area construction! phan , oy Seat CRB De eee 

O'Brien chose the US Model “J” because of its rugged, compact design &1-S Model J” Electric bridges the nine-foot gap be- 
... its ability to turn in its own length ... plus stability to stack 2200 tween upper ond lower storage levels ot O'Brien Corge- 
Ib. loads to 18-foot heights. Clean, silent, L-S Electrics present no fire ration. A second Model “J” works in tandem on upper 
hazard — ideal for work inside chemical warehouses. Moreover, main- level . . . transports palletized loads to elevator and 
tenance and operating costs are much less than bulkier gas-powered COMVOYER CYHOM. 
trucks, 

Lewis-Shepard Electric Fork Trucks can mechanize your 


materials handling . .. modernize your plant operations as well. LEWIS-SHEPARD 


For complete information — mail coupon today! The mock complete fine ef motorists hedeting cavipment ‘enywtere ) 








i ln ge a 
< wR : 4 








The “MASTER” Line 578 Walnut Street, Watertown 72, Mass. 
Here's a@ list of important companies that hove recently reordered L-S Electric Fork Trucks: 
Electrical Goods Mfgr. hes 110 in use reordered 24 Please send: 
Rubber Mfgr. hos 22 in use reordered 8 [] &-S Master Line Catalog 
Motor Mfgr. has Sin use reordered 18 {] L-S Model “J” Catalog #33 
Overland Express has 61 in use reordered 23 
Aircraft Mfgr. : hos 40 in use reordered 6 Name 


Company Title 
Address . 


Check these 


the KENNEDY Pneumatic 


J NO motors, screws or high speed moving parts. p< EXCLUSIVE BATCH CYCLE by weight can be 


JH UTILIZES HIGHER PRESSURES for used to check inventory. 
lines can be used. through same pipeline without contamination. 


J Compressed air used only when transporting y Complex Distribution problems automatically 
material at full capacity. solved by the system’s unique features. 


For more than a quarter-century, Kennedy-Van Saun has designed and manufactured 
Pneumatic Transport Pumps and complete pneumatic transport systems. Many of 
America’s largest industrial concerns look to KVS for the solution of their materials 
conveying problems. We have the equipment and the “know how” to apply it to your 
particular problem, Let us show you how the KVS System can provide the most 
economical installation for your plant. 


KENNEDY AIR ACTIVATED CONTAINERS — 
Shipping containers that unload pneumatic- 
ally! Used on trucks, barges and many 
railroads—send for details. 


‘i se, 


3 
4 hd 
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apy, py tha ee * 
oe 43 ‘ | 
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MANUFACTURING & ENGINEERING CORPORATION 
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advantages of 


Conveying System 


LD) 


V 


TYPICAL MATERIALS HANDLED 
SODIUM BICARBONATE 


Conveying of sodium bicar- 
bonate at | pharmaceuti- 
ool plants Game 0th the 
Kennedy system. 


PULVERIZED ANTHRACITE COAL 


LE ant 


ility is 
tic Systems are used. 


CEMENT 
oorenent Tran ed with Kennedy 
this difficult- Pee 0 Systems of all sizes in 
cement mills and concrete plants. 


KENNEDY PNEUMATIC CONVEYING 
SYSTEMS — Complete with auto- 
matic controls, designed, manu- 
factured and erected by KVS for 
unit responsibility and guaranteed 
performance. 











KENNEDY AIR CONVEYORS—Grav- 
ity-aeration conveyors famous for 
low power requirements, mini- 
mum headroom and freedom from 
maintenance. 


- VAN SAUR 


TWO PARK AVENUE, NEW YORK 16, N.Y. - FACTORY, DANVILLE, PA. 
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and Diaphragms 


Valve Manifolds 


that STOP 





Mercury Blowing, 


@ CANNOT throw full line pressure across bellows, 


mercury or diaphragms of AP instruments. 


@ Replaces 3 or 4 conventional shut-off 


valves, fittings, etc. 


@ Rated to 4000 psi (cold) 


@ Available with angle. 3-way or through-type bodies 
threaded or socket- welded connections. 


No conventional built-up valve manifold affords 
the protection EQUA-SAFE automatically gives 
to differential pressure type instruments. And no 
built-up valve manifold can beat the low instai- 
lation time or low maintenance required by 
EQUA-SAFE valves. 

The “secret” of EQUA-SAFE’s protection is in 
the common bridge-type bonnet and the two 
double-seating valves it connects. When either valve 
is operated (and sequence does not matter) pressures 
in the two chambers of the differential instrument are 
automatically equalized through the bonnet. As soon 
as both valves are fully “opened” (stem out) the 
instrument is on the line, with no leakage between 
sides. When both stems are in, the instrument 
chambers are interconnected and completely sealed 
off from primary connection pressures. Teflon 
packings are under pressure only while the stems 
are traveling from ‘“‘seat’’ to ‘‘backseat’’, or 
vice versa! 


Standard EQUA-SAFE valve manifolds are made 
of carbon and/or stainless steel, depending on your 
requirements. If your requirements are unusually 
severe, remember that EQUA-SAFE valves can, 
be made of any bar stock material that can be 
machined and welded! When inspection or mainte- 
nance are needed, this bolted-block construction 
pays off again. EQUA-SAFE valves can be 
completely dismantled without breaking any pipe, 
connections, and the inlet seat can be dressed up in 
place. A reversible backseat ring gives double wear, 
and is merely turned upside down to present a 
brand new seat. 


Get the entire story on what EQUA-SAFE valves 
can do for your differential instrument installations. 
Write for Republic Bulletin No. 56-1, or ask your 
Republic engineer. Now that there is a top-quality 
instrument valve manifold for AP instuments, you 
should definitely investigate its applications in 
your plant. 


REPUBLIC FLOW METERS CQO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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16 w 6 eat Off 


Pipe liners of Du Pont TEFLON” are 


TETRAFLUOROETHYLENE RES 


unaffected by corrosives and extremes of temperature 


Steel pipes fitted with thin-walled liners 
of TRFLON resins have the strength of 
normal steel... PLUS all the advantages 
inherent in TEFLON resins. For example, 
two-inch pipe lined with TEFLON resins 
has performed flawlessly in services such 
as the following: 
e Replaced glass-lined steel pipe used in 
handling 20°; hydrochloric acid at 248° F. and 
20 psi. The original lining of a TEFLON resin 
is still in use after 34 months. 
¢ Handled an acidic stream of boron tri- 
fluoride, hydrofluoric acid and organic acid 
at 347°F., 18 psi, replacing a silver-lined pipe. 
Was unchanged at inspection after five months. 
Pipe lined with Teron 6 tetrafluoro 
ethylene resin is ideal for chemical proc 
ess equipment TEFLON resins have prac 
tically universal chemical inertness. They 
can be employed in continuous processes 
running at 500°F, and have been used sat 
PIPES lined with Tercon tetrafluoro- and solvents. Liners of TerLon resins isfactorily with liquid air at ~320°I 
ethylene resins offer high chemical re- may be flared over ends of pipe, elim- Lined piping has heightened resistance 
sistance to flow of hot, corrosive liquids inating need for special gasketing. to shock and vibration. In most cases, 
gaskets are unnecessary because the ends 
ia of the liner are flared over the faces of 
Diaphragm pump features the steel flanges, providing complete pipe 
protection... the corrosives contact only 


structural parts made of 
sewren ms the lining of a TEFLON resin, Lined pipe 
tough, inert TEFLON’ resins is available in sizes up to two inches 


Tubing of TEFLON 6 is available from 
capillary sizes to 3-inch diameters, In the 
smaller sizes it is used to make electrical 
“spaghetti” insulation, In the medium- 
diameter range, flexible tubing of TErLon 
6 is often used as the liner for woven wire 
reinforced hose, such as the fuel and hy- 
in aircraft. These can be 





No other material but 
TEFLON tetrafluoro 
ethylene resins contact 
the pumped liquid in this 
diaphragm pump. Sturdy 
components of solid 
TEFLON are assembled 
# to form the pump head; draulic lines 
the operating diaphragm made to withstand pressures up to 3,000 
is faced with TerLon. Thin sheets of TEFLON psi. Glues, paints and other adhesive ma 
exhibit tremendous toughness and flexibility. terials are frequently handled by means 
Solid parts can be machined to accuracies of of pipe and hose lined with TrEFrLon 6, 
half a mil. Unaffected even by hot corrosives, because they have little tendency to stick 
the components provide a hermetically sealed to its naturally “waxy” surface 
passage and are rated for use from 50" to An explanation of the production proc 
+300°F, (Manufactured by O.K. Machine and a for liners and the edventanes of tub 
Tool, Inc., Waco, Texas.) en ee eee 
lar goods made of TErLON 6 is available 
to you, Simply send us the coupon 











TE FLON® E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Dept 
e Room 78, DuPont Building, Wilmington 9%, Delaware 
J 
isa registered trademark... SEND FOR Please send me more information on Du Pont TErLon 
0 tetrafluoroethylene resins. | am interested in evaluating this 
TEFLON is a registered trademark of INFORMATION 


the Du Pont Company. It should not For additional property 
be used as an adjective to describe a and application data Name 

product of another concern, nor may on DuPont TeFLon tet- Compan) Position 
this registered trademark be used in rafluoroethylene resins, Street 

whole, or in part, as a trademark for mail this coupon. Cin State 
any product. Type of Business 


tn Canada: Dy Pont Company of Canada (1956) Limited, P. 0. Box 660, Montreal, Quebec 


material for 














How to get maximum combustion 
efficiency... measure both 
combustibles and oxygen 


Simultaneous measurement of both oxygen 
and combustibles is needed to obtain optimum 
combustion, No instrument that measures only 
one of these two interdependable factors can 
give you the full information necessary. 


Now, Bailey offers two units, each giving a con- 
tinuous and simultaneous double check on 
combustion efficiency: a permanent analyzer- 
recorder which records both factors on a single 
chart; and a new light weight, portable unit 
which indicates both factors, 


Both instruments measure: (1) excess air—re- 
gardless of the fuel or combinations of fuel 
being burned, (2) mixing efficiency of your fuel 
burning equipment by showing per cent com- 
bustibles in the flue gas. 





Maximum Combustion Efficiency is secured by keeping the sum of Excess Air 


Both units are designed to increase efficiency 
in the furnace operations of the steel industry, 
on glass tanks, cement and lime kilns, ceramic 
and refractory kilns, steam boilers and also on direct and 
indirect-fired furnaces in the metal processing industries. 


To prevent your money from becoming waste gas, look 


For portable use— 
HEAT PROVER Analyzer 


The famous Cities Service 
HEAT PROVER analyzer 
is now Bailey built and 
sold, Weighing only 25 
pounds, it is a self-con- 
tained automatic analyzer 
including a sampling tip 
and hose plus a thermo- 
couple for temperature 
measurement, 


Instrument dials are dual 
range for greater accuracy 
and sensitivity. 


Loss and Unburned Gas Loss to a minimum. To do so by the direct method sim- 
ply measure both oxygen and combustibles in flue gas. 


into these two efficiency provers. A Bailey engineer 
will be glad to give you details or write us for product 
specifications. 


For permanent installation 
Oxygen-Combustibles Recorder 


The Bailey Oxygen-Combus- 
tibles Analyzer -Recorder 
coordinates both records on 
one chart. These records 
enable the operator to keep 
fuel burning equipment per- 
forming continuously in the 
zone of maximum combus- 
tion efficiency. Excess air 
may be reduced to the point 
where combustibles begin 
to show. 


instruments and controls for power and process 


BAILEY METER COMPANY 


1054 IVANHOE ROAD « 


CLEVELAND 10, OHIO 


in Canada—Baliey Meter Company Limited, Montreal 
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»--a reputation for dependable 


PERFORMANCE 


a typical Wedgeplug installation 
at a pipe line products terminal 


.. Use STOCKHAM VALVES — 
Gates, Globes, Angles, Checks 


.» Use WEDGEPLUG Non-Lubricated 
Steel Plug Valves 


.. Scientifically Designed 
and Precision Finished 


.. Dependable Performance 


.. Let STOCKHAM supply your 
Valve Requirements 


STOCKHAM 


t “ Fd , | oo 

Va ] ¢ 
Write for Stockham Catalog $V2 and Wedgeplug Catalog W-1-56 
STOCKHAM VALVES & FITTINGS 
GENERAL OFFICES AND PLANT e BIRMINGHAM 2, ALA. 
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ADD COLOR TO THE PHILADELPHIA SHERATON—Lobbies, corri- beauty wherever applied, yet are extremely durable and 
dors, and public rooms of this newest addition to America’s — easily cleaned. Architects and decorators are finding mullti- 
distinguished hotels are decorated with *“Tweed,” Raffi & color lacquers add variety to a wide range of interior 


Swanson’s multicolor laequer*., Multicolor coatings based surfaces. 


upon Hers ule " nitroc ellulose add a tou h ol dec orative *). S. Patent No, 2,591,904 held by Coloramic Coatings, Inc., Los Angeles 


oe ome 


HANDLOADERS—Hercules® smokeless powder for handloading, avail MAKE PAINT GO FURTHER—Hercules® Steam Distilled Wood Turpen- 
able in five grades, provides the ultimate in ballistic performance tine, a dependable thinner on the market for more than 30 years, 
keys paint to the surface, makes it less liable to crack or scale. 


for the do-it-yourself shooter 
Available everywhere in pint, quart, gallon, and 5-gallon orange 


and black cans. 


HERCULES POWDER COMPANY 


: . ‘ 177 an 
900 Market St., Wilmington 99, Del. Sales Offices in Principal Citie Hi} rae l// iz 
uv Liming ea ¢ ilies Mi es in stamy i ilies - \ / 4 2 S 
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*ends Unit Heater 
Maintenance Problems! 


Your answer to unit heater problems the Chemical 
industry has discovered through common failures of 
copper, aluminum, and steel tube heat transfer surface. 
GRID condenser eliminates internal electrolytic corro- 
sion—because all metals in contact with steam are 
similar. GRID also eliminates external corrosion— be- 
cause the cast iron construction resists acid or other 
fumes in the air and eliminates the use of reducing 
valves where high steam pressure is used. GRID cast 
iron construction is tested to withstand steam pressures 
up to 250 P.S.i.. . . 450° temperature. GRID eliminates 
the high maintenance costs generally experienced with 
other types of condenser construction . . . eliminates 
replacement costs because GRID is built to last for 
years .. . uninterrupted service records of more than 
twenty years are common among GRID users in the 
Chemical industry. Study the illustrations and descrip- 
tions to the right and you will see why GRID gives ***** 
you maximum heating performance always. 


Send for the complete story on GRID Unit Heaters, 
GRID Blast Heaters, and GRID Radiation for 
chemical plant use .. . it is contained in GRID 
Products Catalog No. 956. Write today for your copy. 


D. J. MURRAY 
MANUFACTURING CO. 


MANUFACTURERS SINCE 1883 
WAUSAU, WISCONSIN 
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Cut-away view of Mode! 2000 GRID Unit Heater 

note double steam chambers in each fin section and 
wide fin spacing fins are cast integral with 
steam chamber 
eeeeseeeee eee eee eeee eee eeneee 


All cast iron one-piece, single chamber fin section used 
in Model 1000 and Medel 1200 GRID Unit Heaters 
note wide fin spacing ond ample radiation surface 


eeeeeeeeoeoeeeoeeeeeeeeeeeeee 


All cast iron, one piece, double chamber fin sections 
are used in Model 1500 through models 3000 GRID Unit 
Heaters, all GRID Biast Heaters and ali GRID Radiators 
Wide fin spacing prevents clogging by lint er dust 
finned surface is easily cleaned straight through 
air passage reduces resistance Steam inlet at top 
serves both steam chambers permitting quick, even 
steam distribution Outlet section at bettem serves 
both steam chembers permitting quick condensete 
discharge. Inlet and outlet epenings are 1'' PF. T 
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One of the biggest headaches in regu- 
lating valve maintenance is repacking 
stufiing boxes 

Hiow often a valve needs repacking, 
how much time it takes, and the cost 
of the system downtime all vary with 
the construction of the regulator and 
the service it’s used for. No matter 
how you calculate all these variables 
it’s still a headache—and an expensive 
one. 

In the temperature regulator shown 
above (Spence Type ET150) stuffing 
boxes are eliminated. This is done by 
what is known as “balanced” dia- 
phragm construction. You can see in 
the cutaway drawing that pressure is 
applied to both sides of the large metal 
diaphragm. The upper side is exposed 
to delivery steam pressure and the lower 
side is exposed to loading pressure ap- 
plied by the pilot. When the pilot 
closes, both delivery pressure and load- 
ing pressure are equalized through the 
bleedport and connecting tubing. 

This construction not only does away 
with repacking problems, but it makes 
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possible additional savings as well. For 
example, you will note in the sectional 
blow-up that this design eliminates a 
closely fitted stem and guide. Dirt or 
other foreign matter doesn’t have much 
of a chance to lodge between these parts 
and cause sticking. 

Another cause of binding or sticking, 
uneven expansion of closely fitted parts, 
is also eliminated with this design. In 
addition, valve stem wear is reduced 
for the same reason. 

Lower maintenance is not the only 
advantage of this packless construction. 
Accuracy of regulation is also improved 
because friction due to a stuffing box, 
dirt, or uneven expansion is not a prob- 
lem. The large, balanced metal dia- 
phragm is more sensitive to slight 
changes in pressure. 


Guaranteed Not To Wiredraw 


If seats and discs are cut by steam 
(wiredrawn) the loss of steam through 
these grooves can be another expensive 


item directly charged against the 


regulating valve. Fortunately, you can 
eliminate these costly leaks by specify- 
ing a temperature regulator that is 
guaranteed not to wiredraw. 

Spence makes such a guarantee be- 
cause their seats and discs are made of 
SECO Metal. Over 20 years experience 
with this special alloy has failed to pro- 
duce a single case where a SECO Metal 
seat or disc had been cut by steam. All 
that’s required is an approved strainer 
located ahead of the regulating valve. 
Expensive steam leaks just can’t hap- 
pen with this combination of SECO 
Metal and single-seat design. 

If you would like to have more 
information on Spence Temperature 
Regulators, drop us a line and ask for 
Bulletin T150. It gives more detailed 
information on these and other Spence 
design features. Piping layouts and 
helpful information on the installation 
of temperature regulators are also in- 
cluded. Write for your copy today. 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 


Get tse 
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new 


a mcleotalalier-) 
Address..... ; 


Bite l-t-) Mela 


‘OFoleelasl-laeitcic » Please send: 


se Technical Digest on Commercial-Grade Zirconium, 
oe? Folder on Reactor-Grade Zirconium. 
Grade 


Columbia-National Corporation 


Jointly owned by Columbia-Southern Chemical Corporation 

and National Research Corporation 
mcm Wires fon Mwoustay 
f / DEPT. C-3D. 7OMEMORIAL DRIVE 
CAMBRIDGE 42, MASSACHUSETTS 


i. % * 


... from 
Columbia-National 
Up-to-date information about commer- 


cial-grade zirconium is summarized in a 
new, easy-to-use booklet. 


Featuring: 


» established and suggested uses 
corrosion resistance data . A 
physical and mechanical properties oe 


fabrication techniques - ‘ 
Columbia-National technical service DESIGN 


FOR 
Send 
for your copy 
now! 


Belles Si 3 = 


The coupon at the top puts your 
name on our mailing list to receive future 
bulletins. A folder on reactor-grade zir- 
conium is also available. 


Wie BSG 
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There’s an RMC thermometer for almost 
every industrial requirement 





Dial sizes from 1” to 5”, stem lengths from 214” to 70”, f ssseh to RMC for PM, 


instrumentation — for manvufac- 
turers and users of processing equip- 
ment—and many consumer products. 


scale ranges from —150° F to +1000° F. These figures 
represent only Rochester Manufacturing Company’s 
standard thermometer specification limits. There is 
practically no limit to what RMC can do in the way of 
special thermometer applications. 

Standard or special, all RMC thermometers are made 
of corrosive-resistant stainless steel, have hermetically 
sealed non-fogging dial chambers, are available with 
RMC’s exclusive external recalibration device, and are 
guaranteed accurate to 1% of scale range. Why not 
remove temperature indication problems from your PRESSURE 
unsolved list—turn them over to RMC. GAUGES 


DIAL THERMOMETERS 


PRESSURE 
SWITCHES 


LIQUID 
Tell us your requirements for direct \ LEVEL 
mounting and remote indicating instru- GAUGES 
ments, and let RMC Engineering skill 
provide the answers! 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 








ROCHESTER MANUFACTURING CO., ING. + 113 Rockwood Street, Rochester 10. N. ¥. 
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HAS THE COMPLETE LINE... 


as 40 


small as 1/20 H. P. 


125 HP. Type SC 





WHATEVER YOUR APPLICATION THERE’S A 


MOTOR 


Performance-Rated fo do the job 


You'll get the top performance your equipment’s designed for... 
because there’s a motor designed for it in the Performance-Rated 
Century line. 

Century’s technique of Performance-Rating enables you to choose 
motors with the right size, speed, frame, and torque characteristics 
to fit—exactly—your application requirements. 

You can select from a range of 400 to 1/20 h.p.; AC single or poly- 
phase, or DC; drip proof, dust proof, or explosion proof frames. 
There are optional corrosion-resistant features; constant speed, multi- 
speed, varying or geared speeds. 

Let us prove the value of Performance-Rating for you... without 
obligation. Call or write your nearby Century District Sales Office 
or Authorized Distributor. 


Performance-Rated © 
MOTORS 
1/20 to 400 H.P. 


7 


1806 Pine Street © S%. Offices ‘oints in Principal Cities 
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STAINLESS THE CHEAPEST KIND of 
STEEL DOWN-TIME INSURANCE 


| Pp E Pennies per foot buys protection from costly 

p down-time. Extremely tough Damascus stainless 

absorbs bumps and blows without damage. Pro- 

tects personnel and equipment against danger of 

sudden ledks. Eliminates the possibility of ex- 

2 pensive down-time because of service line failure. 

Write for eee Make it a policy always to specify stainless pipe 

Free Po , and tubing—a must on high temperature or 

Catalog corrosive applications—a wise investment on any 
' line critical to production. 
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You Can’t Find the Cost of a Valve 


on a Price List 





peers 





al 


With today’s high maintenance expense, the 

cost of keeping a troublesome valve in repair 

can dwarf its original price in a few months’ 

time. The minute a maintenance man touches 

a wrench to a valve, its cost is often doubled. 

That’s why the purchasing trend is to top quality . — 

—the Jongest-lasting, most dependable indus- 

trial equipment on the market. And in the valve LOGOU- 199 L0800-200 
field, that means Lunkenheimer . . . famous for 300 Ib. W.0.G. 400 lb. W.0.G. 550°F. 
quality and maintenance-free service since 1862. Y% to 2 inches 

The Lunkenheimer Company, Box 360 Annex vie eee ee 


Station, Cincinnati 14, Ohio. ss 
| ’ WRITE FOR NEW FOLDER ‘ 

The cost of a Lunkenheimer Valve “The Evidence in the Case” i 
4 

4 

| 


y 
E 


i 
with each passing year '| HOW TO CUT MAINTENANCE 


gets smaller...and smaller...and smatier... panier hiy~ tebe prc senaapan 
s| from the Files of Industry on 


of dependable service eee nth, AS.) RE A catia. 


BRONZE * IRON +> STEEL + PVC 
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Bench Dial 


Portable Dial 


Floor Dial 


Cabinet Dial... 
with Printomatic 


A NEW NAME FOR A NEW SCALE 


Fairbanks-Morse Floaxial 


Floaxial is a name created to describe a number of engi- 
neering principles applied for the first time to weighing 
machinery. The result is a scale better in exactly the 
ways you would want it to be better. 

It is inherently more accurate; it is more immune to 


wear and shock damage; it is faster and more foolproof 


to operate; its precise answers are indicated so clearly 
that the chance for human error is all but eliminated. 
For instance, the dial head swivels a full 360 degrees 


at the touch of a finger. The Floaxial dial will “look at 
you” squarely and invite you to read its answer truth- 
fully. 

Get the full story from your Fairbanks-Morse Scale 
Expert or write on your letterhead for the new bulletins 
about the new Floaxial scales, They show in detail why 
these are the best Fairbanks-Morse scales yet built. 
Address Fairbanks, Morse & Co., Dept. CE-8, 600 So. 
Michigan Avenue, Chicago 5, Illinois. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





SCALES © PUMPS © DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY © RAIL CARS © HOME WATER SERVICE EQUIPMENT © MOWERS © MAGNETOS 
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How a Major Chemical Company 
Cut Steam Costs *100,000 Annually 





Graphic Results of 


Steam Conservation Program 
Over Two-Year Period 





Price 
of Coal 
up 10% 





Labor 
Cost 
up 11% 








Total Cost 
of Steam 


Down 40 


/ 


Trap sizes and styles 
for every condensate drainage job, 





Armstrong Traps were a “Major Factor” 
in Steam Conservation Says Chief Engineer 


Steam waste has a way of creep- 
ing up on you. Especially in older 
plants. The losses can make a stag- 
gering total. 

Plants looking for a way to fight 
rising costs can well take a page 
from the 8-point steam conservation 
program that netted a major chem- 
ical plant $100,000 annual saving: 


. Waste steam utilized — all flash 
steam recovered for building heating. 

. New steam traps installed — 
Armstrong traps replaced old traps 
throughout the plant, indoors and out. 

- Steam leaks repaired. 

. Insulation repaired. 

- All condensate recovered. 

. Steam piping simplified. 

- Steam turned off when not needed. 

. Preventive maintenance improved 
to insure a continuous checkup on 
sources of waste. 


In commenting on the program, 
the Chief Engineer of the plant 
stated, ‘4000 new Armstrong steam 
traps were one of the major factors in 
conserving steam. The traps, plus 
improved installation practice, have 
reduced annual trap maintenance 
parts and labor by $25,000 as com- 
pared to traps previously used.” 


Want all the facts? Tips on cost- 
saving standardized trap hookups? 
Facts about Armstrong traps? Ask for: 


complete 
and 


zine containing 
drawings 


1. The No. 1, 1956 issue of ' 
the Armstrong Trap es | 
f “ 
ox 


details, 
photos. 
\ of MLdT) 

2. The 44- page Armstrong mu | Thee 
Steam Trap Book, a fact- on 


full guide to better trapping. 


Call your local Armstrong Representative or write: 


ARMSTRONG MACHINE 


WORKS 


8588 Maple St., Three Rivers, Michigan 





ef e 9 


Steom Traps... Ball Float Traps... 


Strainers... Purgers... 


’ 3% 


Humidifiers 
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ARMSTRONG 





LITHIUM METAL 
by the GRAM 


“TON 


Is your research specialty here? 


The diverse physical properties and chemical reactions of lithium 
metal make it a uniquely valuable research tool. Consider these 
provocative uses: 


e Alkyl-and aryl-lithium compounds, which are prepared from 
lithium metal, find wide application in synthetic organic 
chemistry. Use of methyllithium in the preparation of syn- 
thetic Vitamin A is a typical example. 


e Lithium metal as a direct reducing agent now suggests an 
interesting potential. 


e The polymerization of isoprene to “natural” rubber thru 
the catalytic medium of lithium metal dispersions is a 
new development. 


e The military and peacetime uses of lithium metal in the 
field of heat transfer show great promise. Based on its 
low density, high heat capacity and high heat of fusion, 

lithium has no equal as a liquid metal coolant. 


e Lithium metal is the starting material for the production 
of lithium hydride and, in turn, lithium amide and 
lithium aluminum hydride. 


e@ Rocket and guided missile propellants utilize metallic 
“‘super-fuels.”” Many rely on complex compounds con- 
taining lithium metal or hydride. The key: lithium’s 

tremendous reactivity. 


Put lithium to work for you. Our bank of electrolytic 
cells can supply experimental grams or commercial tons 
of this admirably versatile metal. Write for details. 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2505 RAND TOWER, MINNEAPOLIS 2, MINN. 


PROCESSORS OF LITHIUM METAL* METAL DISPERSIONS BRANCH SALES OFFICES: New York « Chicago « Bessemer City, N. C. 
METAL DERIVATIVES: Amides Hydride — MINES: Keystone, Custer, Hill City, South Dakota »« Bessemer City, N.C, 
SALTS: Bromide + Carbonate « Chloride + Hydroxides Nitrate Cat Lake, Manitoba e Amos Area, Quebec 
SPECIAL COMPOUNDS: Aluminate « Borate + Borosilicate « Cobaltite» Manganite — PLANTS: St. Louis Park, Minnesota + Bessemer City, N. C. 
Molybdate « Silicate « Titanate’? Zirconate « Zirconium Silicate RESEARCH LABORATORY: St. Louis Park, Minnesota 
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Atmospheric double drum dryers for continuous drying of liquid materials of various densities and vi 


Buflovak—cost cutting answer to 
your most difficult drying problem 


Pan dryers combine drying, mixing and crystallizing. 
Available in atmospheric and vacuum types. 


Spray dryers for instantaneous drying. Give 
chemicals, and food products new character- 
istics, Open new markets, 
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It’s not what you dry, but how you dry it that counts. Even 
when handling easy materials, the wrong dryer can stall a 
process, create a costly production or sales problem. 

Solving thousands of drying problems has been a Buflovak 
service. Backed by years of research plus a complete dryer 
line, Buflovak helps analyze your needs, and impartially 
recommends the right dryer for your product. You’re assured 
of dependable performance and a profitable operation. 

A completely equipped customer product research labora- 
tory and an experienced research staff are at your service. 
We welcome the opportunity to work with you in developing 
your drying process. 

Write for Catalog 379: “Buflovak Processing Equipment.” 


BLAW-KNOX COMPANY 


Buflovak Equipment Division 
1551 Fillmore Avenue, Buffalo 11, N.Y. 
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RELIANCE 


solves motor 
corrosion 
problem 


This Reliance Corrosion-Proof Motor is 
operating a pump which circulates cleaning 
solution through a tank containing metal 
parts. The motor is subjected to corrosive 
vapors and liquids each time a basket of 
parts is removed. BUT THIS MOTOR 
WILL NOT CORRODE. 


The solid cast-iron housing, including the fan 
cover, will withstand corrosive service 
indefinitely. Wiring identification is preserved 
on a stainless steel name plate. A threaded 
outlet is provided on the water tight conduit 
box, and motor leads are molded into a 
neoprene gasket that completely seals off 

the windings from the conduit box. A 
neoprene or non-ferrous shaft slinger 

seals the only other frame opening. 


These and many other features give you a 
motor with a built-in corrosion ‘protection. 
Why not install this superior design now 
and save many replacement dollars 

in the years ahead. 


Write for bulletin B-2406 for complete design details. 
Zone 17, 337A opens 


eLecrvai i 
RELIANCE thtithittc- 
Dept. 138A, Cleveland 10, Ohio 
Canadian Division: Welland, Ontario 


Sales Offices and Distributors 
in Principal Cities 





SULPHUR | 


helps to 
create 
headline 
products 


4 
nw 


" 2 flvrdated 





Some communities will, some won’t...adopt 
fluoridation of drinking water for the purpose of reducing tooth decay. 
The subject is hotly debated but one thing is certain: wherever 
fluoridation is adopted a derivative of Suiphur will enter the picture. 
Several chemicals can be used for fluoridation but they all stem from 
hydrogen fluoride. To produce this gas, a fluoride-bearing 
mineral is reacted with sulphuric acid. 

As today’s Headline Products’ are studied, it’s significant that so many 
require for their production one or more derivatives of Sulphur. 


Texas Gulf Sulphur Co. 


7S East 45th Street, New York 17, N.Y. 





811 Rusk Avenue, Houston 2, Texas 


© Newg ull, Texas @ Spindietop, Texas 


Sulphur P : 5 
Sulphur Producing Unite « ccc giel, Penne 6 Westend, Weeating 
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@ Be sure to check on the new advantages in 
low-cost compressor service, packaged simplicity, 
extreme durability, easy installation and low main- 
tenance, offered by one of America’s oldest com- 
pressor builders. Write for descriptive bulletins . . . 
or phone Mount Vernon 82121. 





A 


e 


Cooper-Bessemer packaged industrial air compressors 
are available in three basic types from 200 to 2000 hp. 








If floor space for your vacuum system installation is a 
problem, here’s an “‘assist’’ from Stokes. Special Stokes 
vertical design cuts floor space requirements. For 
example, the 130 cfm Model 212 Microvac measures 
less than 3 feet on a side... makes your entire 
set-up smaller. 


And together with these features of compactness, you 
get a 15% increase in pumping capacity ... at no 
increase in price. In this way, Stokes Microvac pumps 
measure up as the standard of comparison for reliable, 
low-cost performance. 


Here’s what you get with the Microvac line: 


e Minimum maintenance— mechanical face seal elimi- 
nates oil leakage at shaft. No stuffing boxes. Fully 
automatic lubrication. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, Pa. 


SNe 
SINS 


ARANETA 


VERT 
th 


vacuum pump 


SS 


SS 


saves you 


e Wide pressure ranges—new exhaust valve design 
assures trouble-free operation during extended pump- 
ing periods, in the high pressure range. 


e Dirt troubles prevented—intake screen filter traps 
dirt, scale and other damaging solids. 


e Added protection—new oil filter in the line supplies 
extra protection to bearings and shaft seal. 


Microvac pumps give you the high efficiency you want 
... used separately or as roughing pumps with diffusion 
or booster pumps. Write for catalog 752, ‘Stokes 
Microvac Pumps for High Vacuum’’; Booklet 755, 
“How to Care for Your Vacuum Pump”’ ... or call your 
nearest Stokes office to find out how we can help you 
solve your particular vacuum application problem. 
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FOR THE LASTING 
PROTECTION OF 
PLASTIC PIPING 
SYSTEMS.... 


Specify 








WALWORTH 


MYC 


(rigid polyviny! chloride) 


Valves and Fittings! 


Walworth plastic valves and fittings are made of 
non-aging, non-corrosive and non-toxic 
unplasticized rigid polyvinyl! chloride (PVC). These 
products are highly resistant to chemical attack 
and offer the advantages of immunity to galvanic 
corrosion and high impact strength at temperatures 
as high as 150°F. Durable and light, Walworth 
PVC valves and fittings are simple to install, easy 
to maintain (no painting), and add a smooth, 
clean appearance to your piping system. 


Walworth PVC Y-Globe Valves are designed to 
regulate the flow of alkalies, acids, and similar 
corrosive fluids. Walworth PVC Diaphragm Valves* 
are commonly used in systemg handling corrosive 
fluids, especially those containing suspended 
materials, and can be furnished with diaphragms 
suited to your application. 
*Hills — McCanna (Saunders Patent! 

90 SCREWED ELBOW 90 SOLVENT WELD 

SOCKET TYPE ELBOW 

SEND FOR THIS BOOKLET. It describes mechanical 
and thermal properties, working pressures, sizes 
and dimensions, application and assembly data 


for the complete line of Walworth PVC Valves 
and Fittings. Please use company letterhead. 


DISTRIBUTORS | NCIP +4 CENTERS THROUGHOUT THE WORLO 


ORTH 


60 East 42nd Street, New York 17, New York 





SUBSIDIARIES: Q[JJB) ALLOY STEEL PRODUCTS CO. Cn/puel> CONOFLOW CORPORATION @& GROVE VALVE & REGULATOR CO. 
SOUTHWEST FABRICATING & WELDING CO., INC. © M & H VALVE & FITTINGS CO. 4B waiworts COMPANY OF CANADA, LTD. 
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Wilshire Oil Company of California’s new catalytic reforming and desulfurizing units 
at Norwalk, designed and constructed by Sweco to produce high-octane motor fuel. 


Teamed to U; pgrade Lowgrade 


ee ik Ee 


Working together, Wilshire O11 Co. 
of California and Sweco have been — 
waly init pyconne beotiis Snkee teal 
They’ve done it again with this — 
new 10,000 Brp sey page 


To help satisfy the growing thirst of modern auto 
engines for higher octane fuels, Wilshire Oil Co. of 
California decided to add a new catalytic reforming 
unit at its Norwalk plant. Design and construction 
were placed in the hands of Sweco’s Engineering and 
Construction Division. A logical choice. The two com- 
panies have been working together since 1923, when 
Sweco built an absorption plant for Wilshire at Santa 
Fe Springs. And for 34 years, Sweco had been supply- 
ing Wilshire with heat exchangers and other process 
equipment, Sweco was a known dependable quantity. 


High temperature, high pressure 

The Norwalk project was a 10,000 spp Platformer 
Unifiner to upgrade low-octane naphthas. 'Tempera- 
ture and pressure requirements were high: The Plat- 
former — using platinum as a catalyst to reform the 
molecular structure of hydrocarbons—required 975° F., 
650 psig. The Unifiner — freeing sulfur from the 


naphtha to permit high-severity reforming — required 
675°F., 850 psig. To meet process requirements, 
Sweco supplied 13 heat exchangers, designed and 
manufactured at its Los Angeles plant. 


Signed, sealed and “on stream” 


Approximately 13 months after Sweco engineers 
went to work, the Norwalk unit went “on stream.” 
(Total elapsed time included 7 months of field con- 
struction.) It’s a typical Sweco job. Done right, and 
done right on time, whether it’s in Tanganyika, the 
Andes, or around the corner in Norwalk, California. 

Typical also of Sweco teamwork on all jobs . 
engineering and construction of refineries, chemical 
plants and ore beneficiating mills...in the design 
and manufacture of process equipment... in a com- 
plete line of vibrating screen separators...or extended 
service in plant modernization; procurement and ex- 
pediting; plant operation. 

For more information on how Sweco teamwork 
may help your engineering and construction needs, 
write for Brochure E-5.32. 


gee Southwestern 


Engineering 
SWECO Company 


4800 Santa Fe Avenue, Los Angeles 58, California 


Engineers and Constructors . . . Manufacturers 








aq JUST PUBLISHED... new brochure § 
j on lantostainless steel 


| heat trans 


pos ite a iia 
f ahd 


stainies® ent 


t Equip™ 


sie 
stee! Heat Trans 


jor the 


al industry 


—w 


Chemc 


Se se ak 
” 


Send 
for your 
free copy 


y ee MARLO COIL COMPANY 
- 6135 Manchester, St. Louis 10, Missouri 
RA A RR | iE Please send a copy of your new 
, Stainless Steel Bulletin to 
Pg ' WNAME 
coil co. nisin 
SAINT LOUIS 10, MISSOURI POSITION 


Quality Air Conditioning and Heat AbonESS 


Transfer Equipment since 1925 city ZONE _ STATE 


See ee ee a a eo a on ee ot oe a oe on ao 
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As Good as Money 
in Your Pocket 


aa CHAPMAN LIST 960 
aaa TTT Small Forged Steel 


ii a Gate Valves! 


In more cases ... On more jobs... . you'll find 

more Chapman List 960 valves at work than any 

other small forged steel valve. Such popularity must be deserved . . . and is. 
Chapman List 960 valves really have it. 


Wedge faces are super hard. They’re hardened to 800 Brinell by Chapman’s 
exclusive Malecomizing process. They can’t gall or seize. And the seat rings are 
hardened stainless steel. They’re hard to wear out but, when the time comes, easily 
replaced. There’s no full pressure repacking difficulty. No exposed threads on 
bolted follower of the special outside screw rising stem design. No trouble makers 
from top to bottom. 

The time and money you save on maintenance and replacements are money in 
your pocket. These valves stand up long and perfectly under conditions ranging 
from 380 psi at 1000°F. to 2000 psi at 100°F. Of course, for higher pressures you 
specify Chapman List 990 valves. 

Sizes for Chapman List 960 range 4” to 2”. With rising stem with yoke or with 
rising stem with inside screw. Bonnet joint is either gasketed or ground metal to 
metal, as you prefer. 


They’re all listed, and explained in our Catalog 10. Send for it, now. 


The CHAPMAN 


R-AZ Po tal eir-loiielalale ml Orem 


INDIAN ORCHARD MASSACHUSETTS 
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ON HANDLING TOUGH CORROSIVES! 


USE To maintain smooth production schedules, Eastman Kodak brings 
corrosive solvents and acids to its Rochester plant via truck from 
nearby tank farm storage. Corrosive action, however, was destroying 
loading hoses after comparatively short periods of use. To overcome 


this costly problem. Kodak replaced its hoses with Chiksan Loading 
Arms. That was 10 years ago. Today, there are over 40 Chiksan Load- 


LOADING ARMS «..°«.  ™nene rom 


Whatever your fluid handling requirements, be it corrosive or other, 


insist on Chiksan Loading Arms—the time proven answer where the 
accent is on service, safety and speed. 


There’s a Chiksan Catalog waiting for you. Send for it today. 
FOR CATALOG, WRITE DEPARTMENT 167 


eg LMINSAN 


CHIKSAN COMPANY-BREA, CALIFORNIA + CHICAGO 5, ILLINOIS » NEWARK 2, NEW JERSEY 


Well Equipment Mfg. Corp. (Division), Houston 1, Texas « Subsidiaries: Chiksan Export Company « Chiksan of Canada, Lid 
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BULLETIN 640 manual starter with 
cabinet open to show the three 
starting compression resistors, 


BULLETIN 740 automatic resistance 
starter, Starting resistors are located 
behind the two contactors. 


MANUAL 


Large CP compressor equipped with 
Allen-Bradley Bulletin 640 resistance 
sterter. Motor is speeded up by 
slowly raising starter lever. No cur 
rent inrush—velvet smooth start 


Trane air-conditioning compressor 
equipped with Allen-Bradley Bulle- 
tin 740 automatic resistance starter. 
Two-step starter smooths out current 
inrush—prevents lamp flicker. 


AUTOMATIC 


j 


“ 
3's é 


EASY ON THE LINE... 
EASY ON THE MOTOR 


No jerks or jolts—Satisfies the power company 


Allen-Bradley compression resistance starters afford a neat 
solution for smoothing out the starting current and torque 
of heavily loaded squirrel cage motors. Graphite disc resis- 
tors, available only in Allen-Bradley compression starters, 
control the starting current and torque with velvet smooth- 
ness .. . and without lamp flicker. 


These jerkless starters prevent damage or undue stress 
on belts, chain drives, or gears. They are equipped with 
dependable and accurate overload relays. 


Available for squirrel cage motors up to 200 hp, 220- 
440-550 v. Send for Bulletins 640 and 740, today. 


Allen-Bradley Co. In Canada— 
Allen-Bradley Canada Ltd 


1337 S. First St. 
Milwaukee 4, Wis. ® Galt, Ont. 
AYTD 
t 
ALLEN - BRADLEY 
\ (V/ 


SOLENOND MOTOR CONTROL 


if 
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half .mile 


of 
pressure vessels 


These are two of seventy — over 2 mile — 
of 381-foot vacuum tank casings built to 
meet the quality requirements of a well- 
known processor, 


The buyer also benefits from many sav- 
ings made possible by Newport News exten- 
sive heavy fabrication equipment and the 
sixty years experience in using it. 


Do you plan installations of heavy pro- 
duction equipment? You can command the 
services of Newport News for weldments of 


lll 


et, 


A Mile of Shops — Each shop is devoted to 
a special type of heavy production, Included 
are complete Machine Shops, casting, forging 
and other facilities which offer all of the ad- 
vantages of the execution of the complete job. 


corrosion-resistant, alloy and clad metals in 
almost any size or shape, plus the required 
engineering background and complete weld- 
ing and stress-relieving skills. 


It will pay you to get the facts, shown in 
Facilities and Products. As you glance at 
its photos and brief captions, you'll see why 
Newport News can turn out — at low cost 
specialized heavy equipment for process 
plants. 


Send for Facilities and Products — free 
today. 


Shipbuilding and Dry Dock Company 


Newport News, Virginia 
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POWER SWITCHING 
CENTER an 


INCOMING 
TO PUMPS y 


. 




















LOCATE INTERRUPTER SWITCHES 
HERE—WHERE THEY BELONG 























T 
0 UNIT SUBST, TIONS 











TO LIGHTING 








TO AIR CONDITIONING 


Cost Less w Save Space vw Easter to Maintain 


PSC HIGH VOLTAGE CUBICLES, standard design, indoor or 
outdoor, offer both efficiency and economy. 

SAVE FIRST COST—Standardized, low-cost PSC cubicles with 
HPL.-C fused interrupters, feature sectional main bus—providing 
compact flexibility. PSC means lower cost per feeder than scat- 
tered locations of switches in unit substations. 

SAVE SPACE—With dry type load center transformers, PSC can 
save many square feet of floor space at the unit substation loca- 
tion. They also may be mounted overhead, saving additional floor 
space. 

EASIER TO MAINTAIN—Easily operated, accessible for inspection. 
Can be handled with any maintenance crew. 

PROTECT SYSTEM—Against faults in cables as well as transform- 
ers. 


ADD FEEDERS any time—up to 1200 Amp. total load. 


Ask your I-T-E Representative to show you 
FUSED HPLC INMTERRUPTERS the many PSC economies. Data available. 
Ratings—vup to 14.4 Ky (110 BIL) F 

600 Amp. (40,000 Mom.), 1200 Amp, (60,000 Mom.) 


Specify TC )G-L SNAP operating mechan- RelE R&iE EQUIPMENT DIVISION 


ism for closing- in fault protection, 
|-T-E CIRCUIT BREAKER CO. 
GREENSBURG, PA. esc-® 
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For piping systems that 
can’t be anchored, use ZALLEA 


HINGED EXPANSION JOINTS 


Piping systems like the one in this 63,750 bbl /day catalytic 
cracking unit, one of the world’s largest, at Gulf Oil Corp 
Girard Point Refinery, have to be entirely self supporting. The 
entire cracking unit... reactor, regenerator and all connect 
ing lines. . . is suspended in a huge structural steel framework, 
counterweighted to keep the system in balance, and fitted 
with Zallea Hinged Expansion Joints to provide vital flexibility 
plus support for the reactor 


In the 150 ft. air supply line, all thermal movement of the piping 

is absorbed by angular displacement in three 42’ dia. Zallea Hinged 
Expansion Joints. Start-up air in this line is at 1000°F. Under 
operating conditions it is delivered at 250°F, 25 psig. 


Two 50” dia. Zallea Hinged Expansion Joints in the spent catalyst 
line carry fluidized cracking catalyst at 950°F, 13 psig 
Since this cracking unit first went on stream, these Zallea Expansion 
Joints have given completely trouble-free service 


Process piping of any kind can be fully protected with one or more 
Zallea Expansion Joints. From the complete Zallea line you can select 
the expansion joint or combination of expansion joints best suited 

to your particular problems. 

Get the complete story in our new 72-page manual. Write today, on your 
company letterhead, for your copy of Catalog 56. Zallea Brothers, 878 
Locust Street, Wilmington 99, Delaware 


expansion joints 
Zallea Brothers « Wilmington 99, Delaware 


World's largest manufacturers of expansion joints 





HERE IT IS! 


ANALY Z2ER 


Accurate moisture tests IN SECONDS...not hours 
..-with Schlumberger NMR Analyzer 


HO measured through nuclear resonance of Hydrogen content... 
normal readings in Ya minute; accurate to .1%! 


The new Schlumberger Nuclear Magnetic Resonance (NMR) Analyzer, 
uses principles of nuclear physics to measure the total HeO (moisture) 
content of the material being tested... with speed and accuracy that present 
accepted methods can not approach. 


Using the NMR Analyzer is remarkably swift and simple. The sample 

of material, enclosed “as is” in a sealed bottle, is placed in the test chamber 
and the scanning current switched on. The actual measurement is 

entirely automatic—the recording of the moisture content is inscribed 

on the moving chart that forms a permanent record. 


The Schlumberger Analyzer is virtually foolproof after being set up. 

Tests are made simply by placing the sample in the testing 

receptacle and snapping on the scan switch. Thirty seconds is the normal 

recording time, although in some instances longer periods are required 
never exceeding four minutes, 


Its effectiveness has been proved through field use on materials such as 
starch, paper pulp, grain, candies, syrups, cotton, etc 


If you would like to learn how the NMR Analyzer will perform on 
your materials, we will be glad to run NMR tests on your samples. 
Please write for information on the preparation and packing of your 
samples. For technical data on the NMR Analyzer, address 
ipplications Group, Room 300, 

Schlumberger Well Surveying Corporation 

Ridgefield, Connecticut. 


SCHLUMBERGER 


WELL SURVEVING CORPORATION 
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Compressors 
cut vibration... 


eliminate wear and tear 


Low maintenance is one of 4 advantages 





OTARY motion and fewer parts reduce main- 

tenance costs to a minimum. Lack of vibration 

and shock, plus the absence of reciprocating parts 

— pistons, valves, connecting rods — eliminates 
major causes of trouble. 


Other advantages are: 


Constant efficiency — During operation the slid- 
ing vanes of the rotor press outward against the 
cylinder wall to form air cells (as shown in draw- 
ing). The rotating force holds vanes tightly against 
the cylinder wall under all conditions, and air cell 
size, air flow, and efficiency always remain constant. 


Compactness — No extra weight or size needed 
to dampen vibration. 


Low-cost foundations — Smooth operation elim- 
inates need for heavy, costly foundations. Small 
units are bolted directly to floor .. . large units 
need only a simple slab. 


Many Types and Sizes 
Single-stage units for pressures to 50 pounds 
gauge, and volumes from 42 to 3245 cfm, Two- 
stage units for 250 to 1800 cfm at pressures from 
60 to 125 pounds gauge. 

Single and two-stage vacuum pumps for 

vacuums to 0.3 inch mercury absolute from 22 to 
5950 cfm. 
For information — Call your nearby A-C office 
or write for Bulletin 16B8244 (two-stage) and 16B- 
8126 (single-stage). Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 


Ro-Flo is an Allis-Chalmers trademark 


ALLIS-CHALMERS 
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Cut the special-valve cost 
of high pressure service 
with standard Edward High Pressure Valves! 











EDWARD UNIVALVES Ideal high pressure-tem- 
perature small valves for services vp to 2500 Ib 
at 1050 F, 6000 Ib at 100 F, 


408 


High pressure and high cost do not necessarily go hand- 
in-hand as far as valves are concerned. Buyers all over the 
country have found that many features standard with 
Edward are expensive “‘extras’’ for other valve manufac- 
turers. For example, standard Edward high pressure globe 
and angle stop valves in the larger sizes have these features 
at no extra cost: 


2K EVALTHRUST BALL-BEARING YOKE 
for easy operation 


* INTERNAL STREAMLINING 
for minimum flow resistance 


* IMPACTOR HANDWHEEL 
for tight shut-off under extreme pressure 


* GUIDED STELLITED DISK 
eliminates vibration in throttling 


* INTEGRAL STELLITE SEAT 
for wear-resistant sealing 


2K IMPROVED EDWARD PRESSURE-SEAL 
for leakproof bonnet joint 


2K TIGHT BACKSEAT 
for repacking under pressure 





Room temperature ratings for standard Edward valves range 
up to 6000 Ib; high temperature ratings go to 2500 lb at 1050 F. 
For corrosion resistance or for extremely high temperatures, 
appropriate materials can be supplied. For more details on 
high pressure Edward valves (as well as other Rockwell-Built 
Edward valves), write for the Edward Condensed Catalog. 





Edward Valves, inc. & 


ROCKWELL MANUFACTURING COMPANY © 


1224 WEST 145TH STREET 
EAST CHICAGO, INDIANA 
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Below are photographs of two of the many tests that have been 
made of Midwest Welding Fittings. The results are always the 
same ... the seamless pipe to which the fittings are welded 
invariably bursts. There is never any sign of fitting failure or 


weakness. 


There's good reason for this. We make elbows and tees of 


They Need Be! inherently stronger metal . . . the Midwest exclusive method of 


manufacture enables us to maintain greater minimum wall thickness, 
and to reinforce the fittings at points of greatest stress. For the 
many other advantages of Midwest Fittings, ask your Midwest 


ID ES distributor or write us for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 
PLANTS: ST. LOUIS, CLIFTON, N. J. and LOS ANGELES 
SALES OFFICES 
ASHEVILLE (BOX 446, SKYLAND, N. C.) . BOSTON 27426 FIRST ST 
CHICAGO 3—-79 WEST MONROE ST. « CLEVELAND 14-616 ST. CLAIR AVE 
HOUSTON 2—1213 CAPITOL AVE. « LOS ANGELES 33--520 ANDERSON STI, 
MIAMI 34—2103 LE JEUNE RO. ° NEW YORK 7—50 CHURCH SF. 
ONEIDA, N.Y.—282 NORTH MAIN ST. «© SAN FRANCISCO 11-420 MARKET SI. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


WELDING FITTINGS 


6 Std. wt 
Seamless Stee Pipe 
6° Std. wt. - A-106 Grade “B” 


Seamless Steel Pipe 
A-106 Grade “B” 


6" Std. wt. 
MIDWEST ELBOW 
A-212 Grade “B” 


6° Std. wt. 
Seamless Steel Pipe 
A-106 Grade “B” 


6 Std. wt 
MIDWEST TEE 
A-212 Grade B”’ 


Typical bursting test of stock Midwest Welding Elbow. As is Bursting test of Midwest Welding Tee taken at random from 
always the case, failure occurred in the seamless pipe while stock. As alwoys, the failure occurred in the seamless pipe and 
the elbow was undamaged. Bursting pressure was 6000 psi... not in the fitting. The non-shock internal bursting pressure of 
considerably above the required code minimum for seamless 6200 psi is well above the code minimum for seamless pipe 
pipe. (Minimum allowable bursting pressure for 6” standard (Minimum allowable bursting pressure for 6” standard weight 
weight A-106 Grade B seamless steel pipe is 4438 psi.) A-106 Grade B seamless steel pipe is 4438 psi.) 


7761 


MID EST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 





a series about 


PROCTOR SERVICES 
for your new products 


Mr. Albert G. Blank 
Sales Manager 
Process Industries Sales 


No. 6: final design and 
fabrication of your dryer 


Thus far we have discussed the many details which lead to a 
firm proposal for your Proctor dryer. Let us now consider more of 
the advantages of dealing with Proctor as your dryer goes into final 
design and fabrication. The complete job of product engineering 
begins with a thorough review of all process and test data. This is 
further insurance that your dryer will exactly fit your needs, 
From here on, changes will be few. Opportunities for economy 
often arise as design progresses; deliveries of critical materials 
sometimes force changes; finalizing of dimensions may mean modifi- 
cations. All such adjustments are always thoroughly discussed 
with the customer, 
Early preparation for shop fabrication runs concurrently with 
final design. Bills of materials are prepared, stores are checked, 
long delivery material is ordered, shop schedules are prepared, even 
the details of transportation for the finished dryer are worked out 
in advance, 
As a result, when actual fabrication begins, there are no delays. 
Work moves smoothly and quickly through the shop, guided by 
experienced supervisors and built by expert craftsmen, using the 
finest tools and equipment. 
Through the efficiency of the Proctor staff, the first portion of 
the guaranteed performance is achieved—delivery on schedule. 


Ihere are real advantages in dealing with Proctor. 





PROCTOR & SCHWARTZ, 


. 
te nai ort atte Shab ae 
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The Mark of 


STRING 


Tear a small piece from the continuous sheet 
of cake coming from a FEinc String Filter. 
Turn it over in your hand. In the closely 
spaced grooves you'll see why FEinc gives 
better filtration . . . on jobs ranging from 
thick fibrous cakes to thin sticky slimes. 

The strings literally lift the cake out of the 
weave of the cloth. No scraper to wear, 
smear or plug the fabric. The cake is dryer, 
too. Cleaner cloth aids filtrate removal, with 
less vacuum. No “blow-back” is needed to 
loosen the cake, hence no filtrate is blown 
back into the cake. If FEinc’s Compression 


HORIZONTAL SCRAPER 


CUSTOM DESIGNED CONTINUOUS FILTRATION 


Cuemicat Encrneerinc—August 1957 


Dewatering Mechanism is added, you get 2 
to 6% more moisture out of the cake. 

It all adds up to higher yield with FEinc: 
Cleaner, more workable cake . . . higher 
recovery of solubles . . . higher filtration 
rates with a smaller filter . . . extra savings in 
reduced “down-time” and longer cloth life. 

The Original String Discharge Filter is 
now only one of many types of FEinc con- 
tinuous rotary vacuum filters available . . . 
custom-made at standard costs. Write for 
bulletins today, or ask for performance 
studies. No obligation, of course. 
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COMPLETELY JACKETED ALOYCO VALVES 


Aloyco Jacketed Valves are the surest way Valves, the first Jacketed Valves ever in- 
to keep slow moving corrosives flowing be- _ tegrally cast in high alloys. One more in- 
cause they maintain higher temperatures  dication of Aloyco’s leadership in pattern 
than valves heated by other methods. making, foundry techniques and engineer- . 
Jacketed valves are made in a variety ing skills. Long experience in these areas Longer Lasting 
of sizes and pressures and are furnished has made Aloyco the world’s foremost ALOYCO 
with convenient inlet and outlet holes for _ specialist in Stainless Steel Valves. 
heating with steam or other media. They Ask Aloyco’s Corrosion Engineering VALVES 
are available in 18 885,18 8SMO, Aloyco Service to work with you on your valve 'ty pn meee 
20 and other analyses to specification. problems. Alloy Steel Products Company, Soanosive *° 
The broad Aloyco Valve line includes 1801 West Elizabeth Avenue, Linden, 
Jacketed Gate (above) Globe and Check New Jersey. 7.12 guna 
/# « 
} 
ALLOY STEEL PRODUCTS COMPANY @, 
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BRIEFS ) 


. for buyers of 








Facts on caustic potash 


While there are a few growing uses for 
dry forms of caustic potash (notably 
the powder and flake), about 8.5 out 
of every 10 pounds of KOH purchased 
in the U.S. are bought as liquid, either 
standard or low chloride grade. 

Reasons for this are pretty clear: 
liquid KOH is easier to handle than 
solid forms, and cheaper to buy (par- 
ticularly in the higher concentrations). 

Shipping strength of liquid KOH is 
limited, by its penchant for crystalliz- 
ing in cool weather, to a narrow range 
between 45% and 52%. Big-volume 
users sometimes order 52% to keep 
freight cost down; this is about the 
practical limit on strength. 

NIALK® liquid caustic potash is reg- 
ularly shipped at 45% to 52%, concen- 
tration. It is extremely low in iron con- 
tent. 

If your process economics favor a 
solid form of KOH, you can get a wide 
choice by specifying NIALK brand. We 
ship 90% caustic potash as fused solid, 
flake, granular, walnut, broken, powder, 
or crushed. (“Walnut”’ is used in lique 
fying air; flake and powder often go 
into cleaning compounds, mixed with 
caustic soda, soda ash, metasilicates, 
and phosphates.) We also supply 85% 
KOH in flake or solid form. 

KOH is a “specialty” alkali. You 
buy it for specific properties you just 
can't get from other alkalies. Making 
it takes special skills, too 

You can have confidence in the same 
skill that pioneered caustic potash on 
this continent and has supplied NIALK 
KOH for half a century. We continue 
to supply a major portion of the total 
requirements of this country. 


Can you pass this sulfide quiz? 
Here’s a quick way to tell if you're get- 
ting good value in the sodium sulfide 
and sodium sulfhydrate you buy: 

Do you always receive sulfide or 

sulfhydrate in brand-new drums? 

Is every drum lacquer-lined to pre- 

vent iron contamination? 

Is iron content consistently lower 

than 10 ppm? 

Are drum lids sealed so they can’t 

pop open in handling or storage? 

Can drums be resealed easily? 

If you have to say “no” to any of 
these questions, you're probably risk- 
ing some contamination in your proc 
ess. To some, this is a serious matter. 

Even if it isn’t serious, why put up 
with it at all—when you can get sodium 
sulfide or sulfhydrate that’s virtually 
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Caustic Potash 
Sodium Sulfides 
Inert Lubricants 


Sodium Chlorate 


iron-free, protected by all the safe- 
guards mentioned above? 

To do so, simply write Hooker on 
your next purchase order for either of 
these products. Why not order a trial 
quantity now? 


You can’t burn this grease 


You may at first be discouraged at the 
things you can't do to this product. 
But therein lies its value. 

Besides being completely nonflam 
mable, it won't break down in the pres- 
ence of oxygen, hydrogen peroxide, con 
centrated mineral acids and alkalies. 
It’s unaffected by heat up to 300° C; is 
stable at very low temperatures, too; 
is odorless and nontoxic. 

What’s its name? FLUOROLUBE®. It’s 
a high-density addition polymer of tri- 
fluoroviny! chloride. The basic polymer 
can be fractionated into many grades, 
ranging from low-viscosity colorless 
oils through heavy oils to opaque 
greases. All have excellent lubricating 
qualities. 


ri 


Caustic Potash 
Sodium Sulfide 
Sodium Sulfhydrate 


(When requesting samples, 


(sselieetienetiestinetianstioetientimstientttenstiemtientiestee tee 
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Clip and mail to us with your name, title, and company address, ; 
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Fluorine and chlorine, accounting 
for nearly 80% of the molecule, con 
tribute to the high densities and com 
plete fire safety of FLUOROLUBES. 

What can you do with them? Some 
suggestions: lubricate ultrapreci ision 
instruments; seal pumps, valves, pipe 
joints in equipment handling oxygen, 
ie sia peroxide, nitric acid, and 
other ccrrosives; lubricate PVC fittings, 
plug cocks, vacuum pumps in highly 
corrosive servic e. 

You'll find other ideas on use, plus 
specifications and typical properties, in 
a data file on FLUOROLUBES which you 
can get by checking the coupon. 


More NaCli0,; coming 

Thanks to our OLpBURY® Products 
plants at Niagara Falls, N. Y., and 
Columbus, Miss., we're presently the 
nation’s largest producer of sodium 
chlorate. But even that isn’t good 
enough to meet tomorrow's needs 

The Columbus plant has been in pro 
duction since 1954, Last summer we 
upped its capacity by 5,000 tons per 
year. Now we're building again. By 
early 1958, another 5,000. tons yearly 
will be on tap 

Assuming you're in the market for 
sodium chlorate, may we submit these 
three reasons for making Hooker your 
supplier 
1. Fastest service you can get east of 

the Rockies 

Skilled technical 

need it 

Sodium chlorate of 99.5% minimum 

purity. 

May we spell out these advantages 
for you in more detail? If so, just write 
to Hooker Electrochemical Company 
at the address given belou 


help when you 


—------------- - - - - - - - = 5 


For more information on chemicals mentioned on this page, check here: 
FLUOROLUBES 

Sodium Chlorate 

New list of products—Bulletin 100-A 


please use business letterhead.) 


HOOKER ELECTROCHEMICAL COMPANY HOOKER 


408 FORTY.SEVENTH STREET, NIAGARA FALLS, N 


CME RAIC ALS 
PLAGTIC#* 


NIAGARA FALLS © TACOMA © MONTAGUE MICH. © NEW YORK © CHICAGO « LOS ANGELES 
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the big league ball player 
has his equipment 
custom-made because he 


gets something EXTRA 


the profit-wise operator 


BUYS TRAYLOR 
BALL MILLS 
for the same reason 


Leading producers rely on the proven features of 
Traylor-made Mills to achieve EXTRA production 
efficiency and lower operating costs. 

Available in sizes to meet practically every re- 
quirement, Traylor Grinding Mills are offered in a 
wide variety of types including: Ball, Rod, Com- 
partment and Tube Mills for wet or dry . . . coarse 
or fine grinding. Write for Bulletin No. 11-121 


TRAYLOR ENGINEERING & MFG. CO. 
1910 MILL ST., ALLENTOWN, PA. 

Sales Offices: New York—Chicago—San Francisco 

Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q 


the experts agree... there’s nothing like 


TRAYLOR-MAD 


equipment for peak performance 
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Remarkable resistance to heat 
and harsh chemicals 


Heath 


a aa gs ae High anti-stick properties. 


PROPERTIES OF “ARMALON" FELTS 
GENERAL 
Highly resistant to strong acids and bases at all temperature: 


Unaffected by water, common fuels, lubricants, hydraulic fluids, 
solvents. 


Low coefficient of friction. 


For FILTERING MATERIALS — tetrafluoroethylene felts 





Maximum efficiency under temperatures from -100° F. to 550° F 


Will not absorb water 


For GASKETING MATERIAL — tetrafluoroethylene impregnated felt 

No cracking, no change in strength or compressibility under 
temperatures from -320°F. to 550°F, 

Conforms easily to uneven flanges; durable seals at minimum 
pressure. 














FOR 
GASKETING 














FOR 
FILTERING 














ew ARMALON felts show exceptional service life 
in strong corrosives, temperatures up to 550° F. 


Corrosion-resistant filters and gaskets 
of new “Armalon’’* tetrafluoroethylene 
resin assure extraordinary long life felts 
where other materials fail entirely. 
They’ ve proved their superiority in sys- 
tems handling strong acids and bases— 
at temperatures from -320°F. to 550°F. 


*‘Armalon”’ is the new felted form of 


Du Pont’s ‘“Teflon’’** tetrafluoroethyl- 
ene resin, available in two constructions 

one for filtering, the other impreg- 
nated for gasketingt. ‘‘Armalon’’ is inert 


COATED FABRICS 


*t6 us pat off 


to water, common fuels, lubricants, hy- 
draulic fluids, solvents and corrosive 
chemicals. 

FILTERS of “Armalon’’ remove fine par- 
ticles at high flow rates with minimum 


pressure drop. Anti-stick property of 


” 


“Armalon’’ means longer service life, 
easier cleaning. 
GASKETS of “‘Armalon’”’ sealsecurely and 


*‘Armalon’’ is Du Pont’s registered trademark for its tetrafluoroethylene felte and impregnate 


last months, even years, longer than 
other materials. Advantages include 
substantial reductions in costly replace 
ment shutdowns, 


For more facts that may help you 
find a place for “‘Armalon”’ felts in your 
operations, fill out and mail the coupon 
You'll receive Du Pont’s free descrip 
tive bulletin, including specifications, 


I felte | 


**’*Tefion’’ is Du Pont’s registered trademark for ita tetrafluoroethylene fiber 


t'‘Armalon’’ tetrafluoroethylene impregnated felt ia covered by | Patent 


DU PONT INDUSTRIAL 


64 He 


po 7-7 r-on-rnnr-- -  - - - 


E. |. du Pont de Nemours & Co. (Inc.) 


Fabrics Division, Dept. CE-8 


Wilmington 98, Delaware 


Please send me descriptive bulletin on “Armalon”’ felts. 


Name. 
Company. 
Address__ 
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KEEP IT CLEAN by Phil Tration 


. +» And the inscription read, “Many a young pharaoh 
has gained great riches by placing a Staynew filter in the 
proper place at the proper time.” 

Seriously, can you imagine how advanced the art of 
filtration would be today if the Egyptians had known 
about Dollinger Staynew filters? Dollinger is only 
thirty five years old, and yet Staynew Filters are the 
recognized standard of quality throughout the world, 
Moreover, Dollinger Engineers are constantly develop- 
ing new filters for new applications, and increasing the 
world’s knowledge of this very new art—filtration. May 
we help you? 





STAYNEW MODEL ELS LIQUID FILTER 
Practically any liquid can be successfully filtered with these 
Dollinger Filters. Their world-wide use on hundreds of different 
jobs is adequate proof of their versatility. Any filtering material is 
available for ev ery problem regardless of temperature, pressure, 
or efficiency desired. Filter bodies are available in steel, stainless, 
monel, herculoy and other non-corrosive metals, 

Why not talk your filtration problem over with a Dollinger 
representative ... or send for 12-page Bulletin 300. It illustrates 
and describes Dollinger Liquid Filters and their recommended 
uses. Dollinger Corporation, 4 Centre Park, Rochester 3, N. Y. 


DOLLINGER 








LIQUID FILTERS « PIPE LINE FILTERS ¢ INTAKE FILTERS » HYDRAULIC FILTERS e ELECTROSTATIC FILTERS « MIST 
COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN FILTERS « VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS 
HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS * NATURAL GAS FILTERS « SILENCER FILTERS 
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G-E ANTI-FOAM 60 (2% solution) spreads 
small, uniform particles throughout system 
fast, requires less anti-foam, reduces cost. 
(Photos are 500X magnification) 


Micro-photographs show why... 


G-E silicone Anti-foam 60 disperses faster, 


OTHER POPULAR NEW ANTI-FOAM (2% 
solution) forms large, non-uniform particles 
which tend to retard dispersion and reduce 
efficiency. 


controls foam more economically 


Rapid dispersion of small, uniform particles of anti- 
foam material is the key to fast, low-cost foam con- 
trol. Here the performance of General Electric silicone 
Anti-foam 60 is outstanding. Anti-foam 60 disperses 
almost instantly into minute, uniform particles that 
destroy foam bubbles fast. 

And with G-E Anti-foam 60 you get maximum 
benefit from silicone’s inherent foam-destroying 
action, and get it more economically because only a 
few parts per million are needed in most foaming 
systems. 

If defoaming can reduce your processing and fill 
ing time, eliminate costly boil-overs or increase your 
batch capacity (in aqueous systems), get a free test 
sample of General Electric Anti-foam 60 by mailing 
the coupon below. We think you will find, as many 


Maii this coupon for a free test sample: 


Progress /s Our Most Important Prodvet 
GENERAL @@ ELECTRIC 


Silicone Products Dept. 
Waterford, New York 


others have, that Anti-foam 60 is the most economical 
answer to your problems. 


For non-aqueous systems— 


G-E silicone fluids and compounds are also avail- 
able for efficient low-cost defoaming of non-aqueous 
systems. Ask for free samples of SS5-66 or SF-96, 

SS-60 is a 
pound, Typical uses include defoaming during esteri- 
fication of vegetable oils—as well as in paints, inks, 
antibiotic fermentation and phenolic resin cooking. 

SF-96 fluids are available in standard viscosities 
from 40 to 100,000 centistokes for defoaming all 
hydrocarbons from light-end gasolines to heavy-end 


low-viscosity silicone anti-foam com- 


asphalts. 


Dept. A2E8, Silicone Products Department 
General Eleciric Company, Waterford, New York 


Please send me a sample of G-E Anti-foam 
[| AF-60 

Application___ 

Name_ 

Company. 

Street 


State 





Peete ee OOO eee 


_Lone 


a | 
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Sensing level change at a remote point, these Leslie Floatless 
Level Pilots (left) operate heater drain level control valves 
(right). Pilots are on ground floor, heaters and Leslie diaphragm 
contro! valves are on second floor of this Midwest power station. 


differential pressure method offers 


STABLE, FASTER-SENSING LEVEL CONTROL 


set point. Maintenance free, rugged “high impact” design 
is unaffected by shock. The only one moving element is 
virtually frictionless . . . its total movement is only .006”. 


Because the Leslie Level Control Pilot uses the differ- 
ential method for sensing changes in liquid level, it 
receives its impulse changes faster than any other type 
of level control. You can install it anywhere below liquid 
level, mounted on the valve, or at a point remote from 
vessel or valve. Used on either open or pressurized ves- 
sels, it controls the level of virtually any liquid including 
water, gasoline, oil, alcohol, solvents, chemical solutions 


and acid. 


And It’s Floatless, too! 

There are no floats, torque tubes, seals, stuffing boxes 
or thermal-hydraulic tubes which are affected by turbu- 
lence, wear or temperature changes. Installation is fast 
and uncomplicated. Simple spring adjustment changes 


Responds Fast... 
A high air loading capacity in the Leslie Control Pilot 
means a fast response with a smooth, throttling action 
free from hunting or cycling. 


More Information 
Ask your Leslie engineer to give you the complete 
story of the exclusive features that make Leslie Control 
Pilots ideal for level control prob- 
lems. He's listed in your classified 
telephone directory under “valves” 
or “regulators” 


Send for the engineering data bulletin No. 5303. 


REGULATORS anp CONTROLLERS 


LESLIE CO., 297 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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A new approach to production and 
purification of carbon monoxide 
from crude synthesis gas 


CARBON MONOXIDE PROT 





METHANE CARBON MONOXIDE IMPURITY FRACTI 





RAW HYDROGEN PRE 
CARBON MONOXIDE 
FEED GAS | 

















HYDROGEN 
EXPANSION 
ENGINE 





HYDROGEN 
COMPRESSOR 









































HEAT HEAT HIGH HIGH 


EXCHANGER EXCHANGER EXCHANGER PRESSURE PRESSURE 
DISTILLATION DISTILLATION 


COLUMN COLUMN 


In the production and final purification of carbon monoxide from crude 
synthesis gas, low-temperature processing plays an important part. 
Synthesis gas— produced by steam reforming or various partial oxidations 
—contains CO, Hz and some carbon dioxide. From this composition, it 
is possible to recover up to 95% of the CO, as a product of up to 99.5% 
purity, using low-temperature equipment designed and built by Air 
Products, Incorporated. 


Air Products carbon monoxide purification plants feature: 


.. high-purity carbon monoxide and hydrogen product streams 
.. Maximum recoveries—higher capital return 

. automatic control—minimum labor requirements 

... low power consumption 

... factory assembled plants—with low installation expense 


Low-temperature processing is not limited to just this type of gas purifi- 
cation. Designs are available and plants have already been built for such 
processes as... recovery of helium and nitrogen, separately, from natural 
gas ... purification of methane... recovery of pure hydrogen from 
cracked petroleum off-gas streams. New processes are constantly being 
developed, and can be tailored to your needs. 


Integrated design, manufacture, erection and operation of Air Products 
plants makes possible guaranteed results... for gas separation, liquefac- 
tion and purification systems. Plants are built to customer specifications. 
Ask us how low-temperature processing can be put to work for you. 
Your inquiry is invited. Air Products, Incorporated, P.O. Box 538, 


Allentown, Pa. 


- INCORPORATED 
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New Automatic Precipitator Contro/ by 


offers many vital advantages... 


WESTERN PRECIPITATION 


1 LONG LIFE 


This new control has indefinite 
life expectancy under all types of 
operating conditions, There are no 
tubes to replace, no high speed 
relays, counters, or timers to 
maintain, All circuitry consists of 
rugged ‘‘static’’ devices that have 
unusually long life! 


3 STABILITY 


Under short circuit, open 
circuit or other varying 
conditions, this control is 
completely stable and 
inherently trouble-free! 





RELIABILITY 


Optimum Precipitator power input 
is maintained regardless of 
operating conditions. The sensing 
control is simple, positive, accu 
rate—and automatically evaluates 
the spark ‘‘ Power Value’’ (intensity 


MODEST 
COST 


Modest initial cost coupled 
with negligible mainten- 
ance assure optimum oper- 
ating efficiency (therefore 
lower operating costs) 
throughout many years 


and frequency) —not just frequency of continuous service, 


or intensity alone, 





Wren using a Cottrell Precipitator for collecting dust, fume, fly ash or 
other suspensions from industrial gases, it is essential at all times to impress 
on the high voltage system the highest possible voltage and current without 
“flashover”. Depending upon gas conditions, dust loading and other vari- 
able factors, the optimum voltage and current requirements vary widely 
from one minute to the next, Therefore, the vital importance of a simple, 
trouble-free and highly sensitive Precipitator Control is self-evident. 

This new Western Precipitation Automatic Precipitator Control —a 
product of the organization that has consistently led in the application of 
Cottrell Precipitators for industrial gas cleaning — combines vital advan- 
tages found in no other competitive equipment. Our nearest representa- 
tive will be glad to supply complete details. Or write direct! 


Why not modernize your present out-dated 
Precipitator installation? The Western 
Precipitation Automatic Precipitator Control 
can be installed on any Cottrell unit. For 
further information contact our nearest office! 


Sp 


COTTRELL Electrical Precipitators 
MULTICLONE Mechanical Collectors 
cmP Combination Units 
DUALAIRE Reverse-Jet Filters 
HOLO-FLITE Processors 


Designers and Manufacturers of Equipment for Collection of Suspended Material from Gases 
and Equipment for the Process industries 


Main Offices: 1049 WEST NINTH STREET, LOS ANGELES 54, CALIFORNIA 


Chrysler Building, New York 17 « 1 North La Salle Street Building, Chicago 2 « Oliver Building, 
Pittsburgh 22 « 3252 Peachtree Road N. E., Atlanta 5 + Hobart Building, San Francisco 4 
Precipitation Company of Canada Ltd, Dominion Square Building, Montreal 
Representatives in all principal cities 


Western Precipitation Corporation | 
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0 
how to clinch a process heating problem in a hurry 


Name your process ... your operating condi- 
tions ... your heating or cooling requirements. 
Ross pre-engineered, standardized exchang- 
ers are your time-saving, cost-saving answer. 
Readily assembled from standard parts they 
represent the world’s widest range of materials, 
designs and sizes available in a standard unit. 
What material does your application call 
for? Stainless steel, copper alloys, plain steel, 
cast iron? What design is indicated? Single or 
multi-pass, removable tube bundle, floating 
head, fixed tubesheets, triangular or square 
pitch tubes? What shell size? Two-inch diam- 
eter or 31 inches? What length? Eleven inches 
or 29 feet? How heavy? Five pounds or nine 
tons? What type connections? Flanged? Pipe 
tapped? Where are they to be located? 
Virtually any combination of these and other 
elements can be provided in a fully standard- 
ized or a modified standard Ross Exchanger ... 


/ 


cutting months off engineering and manufac- 
turing time, and dollars off the invoice. 

Ross engineers, in consultation with you, can 
quickly come up with a “standard” answer to 
your heat exchange requirements .. . for your 
process work as well as your equipment and 
machines. But, if your case is individual, pre- 
cluding a “standard” answer, you can bank on 
this: Ross experience in specially engineered 
exchangers will produce the “special” answer 
that is exactly right for you, too, 

Write Ross Heat Exchanger Division of 
American-Standard, Buffalo 5, N. Y. In 
Canada: American-Standard Products (Can- 
ada) Limited, Toronto 5, Ont. 


Division of American - Standard 


* Pre-engineered, standardized Ross Exchangers cut months off 
normal engineering and manufacturing time. 


- 


CueMicaL ENcINnEERING—August 1957 


o 





AN EFFECTIVE WAY TO DEVELOP 
VALUABLE GOOD WILL FOR YOUR COMPANY 


.., and help to do a life-saving job at the same time 


You can achieve lasting good will for your 
company —the kind of good will that results 
in friendly relations with every group in 
your community. And you can help to save 
precious lives at the same time, by putting 
your company’s efforts behind the nation- 


wide campaign against traffic deaths. 


During 1956, the national total of highway 
deaths was over 40,000 —the highest figure 
in our history. The cost to the country of 


these wasted lives is incalculable. 


But the picture wasn’t entirely black. In 
many areas—in small towns and big cities— 


the terrible upward trend was reversed. 


This was accomplished by community 


action—by business-leaders, civic organiza- 
tions, church, fraternal and PTA groups 
joining together with law enforcement agen- 
cies in an all-out attack on traffic deaths. 
The figures prove it. Wherever people get 
together to do something about traflic safety, 


deaths go down. 


BACK THE ATTACK ON TRAFFIC ACCIDENTS! 


Your company can perform an inwaluable 
service for your community, and for the coun- 
try as a whole, by pitching in and helping in 
this life-saving crusade. For full information 
on what you can do—and how you can 
do it—write The National Safety Council, 


Chicago 11, Illinois. 


Published in cooperation with 


The National Safety Council 


The Advertising Council 


August 1957—Cuemicat ENGINEERING 











[arpenter 7Mo Stainless Tubing 


No corrosion...no pitting after 4 years of handling 
hot SO2 gases and vapors 


e The smooth, clean surfaces of the Carpenter 7Mo 
Stainless tubing in this 3-pass Relief Gas Cooler tell 
the whole story. Still like new after 4 years of carry- 
ing 8% SOs gases and vapors from the top of a 
sulphite digester at temperatures in excess of 200°F. 
No maintenance. No replacement worries. No 
costly downtime. 


If you have a tough corrosion problem involving 
stress corrosion cracking and pitting, see what 
Carpenter 7Mo Stainless Tubing and Pipe can do to 
solve it for good. Call your Carpenter Distributor 
for service that satisfies. 
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() The Carpenter Steel Company 
EMBER 

memoen \XSIZ) Alloy Tube Division, Union, N. J. 
Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—"CARSTERLCO” 





Here’s how to save on a rainy day... 


Work INDOORS 
on new Westinghouse 
OUTDOOR switchgear 


The weather need no longer disrupt your 
maintenance schedules. In fact, you can 
use the rainy or snowy days to work on 
new Westinghouse Shelterfor-M * metalclad 
switchgear—and save the more pleasant 
days for regular exposed-to-conditions jobs. 

Westinghouse Shelterfor-M metalclad 
switchgear eliminates for all time the 
danger of rain or snow damaging breakers, 
instruments or relays. No more hanging 
canvas tarps—constructing makeshift shel- 
ters. Everything can be done from inside. 
Heating can be provided to eliminate the 
difficulty of working on super-chilled bare 
metal. In short, service is safe and com- 
fortable in all weather conditions. 

This new construction allows instru- 


ment panels to swing wide enough for front 
drawout of breakers for inspection and 
testing. There is room enough to pass two 
breakers side-by-side in the shelter even 
with the doors open wide. 

In addition, you get the other outstand- 
ing Westinghouse features such as... 
jig-welded construction, assuring inter- 
changeability of like-rated breakers. 
Bonderized and multi-coat painting plus 
undercoating to eliminate rust and cor- 
rosion. Exclusive Redarta® insulation— 
the flame-retardant insulating material. 
Ask your Westinghouse sales representa- 
tive for detailed information and prices, 
or write to Westinghouse Electric Corp., 
P. O. Box 868, Pittsburgh 30, Pa. — s-s0910 


*Shelterfor-M—sheltered for maintenance 


you CAN BE SURE...IF ts Westinghouse c 
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The extensive shelter area permits 
moving breakers past one another 
even though the instrument panel 
is in full extended position. 


CHEMICAL ENGINEERING—August 1957 














FILTRATION Crgénceced TO MEET 
CHEMICAL PROCESSING NEEDS 


CUIN@ 


A Complete Line of Filters Including 


MICRO-KLEAN 


Double Life Replaceable Cartridges 
Higher Flow Rates in Less Space 
> Consistent, Uniform Filtration 


Cuno now offers two dis- 
tinct Micro-Klean car- 
tridge types: The Cuno 
Wool Cartridge for 10 to 75 
micron filtration and very 
suitable for a wide range of 
products and processes . . . 
and the new Cuno White 
Cellulose Cartridge offer- 
ing 5 micron filtration for 
every application where 
taste, clarity and purity are 
of primary importance. 
Cuno Housings are avail- 
able for flow rates to 60,000 
gallons per hour. 


* Because no one type of filter is best for every need, Cuno 
-—and only Cuno — offers you a truly complete line that 
includes several distinct types of filtration media. And be- 
cause every filtration system must be specified and en- 
gineered to the individual job requirements, Cuno offers 
a complete application engineering service through the 
Cuno Field Engineer conveniently located in your area. 
This specialist is wm | qualified to help select the filter 
type and model exactly right to solve your problems. 

WRITE NOW FOR FULLY DESCRIPTIVE PRODUCT LITERA- 

TURE ... Free Micro-Klean Bulletins will be sent to 

you by return mail, 


CUNO ENGINEERING CORPORATION 
308 SOUTH VINE STREET, MERIDEN, CONNECTICUT 
TELEPHONE: BEverly 7.5541 
EDGE-TYPE, WIRE-WOUND, FIBER CARTRIDG 


and POROUS METAL 
FILTERS ate 
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PUT “3-WAY 
a od i Ol 
YOUR CPI’ SALES 


It's a big year in the “chemical process 
industries . .. Chem Show and Chemical 
Engineering Achievement Awards. Two 
biggest events in the industry, and now 
... here’s a way to make them even big- 
ger for you. It’s the new 1957 Chemical 
Engineering Inventory Issue . . . Inven- 
tory, Chem Show and Award report tied 
together under one cover. 


26th Exposition and Chem Show. Pub- 
lished 3 weeks before the show . . . con- 
tains the listings from the actual Chem 
Show program .. . circulation (44,000) 
closely parallels show attendance. . . ex- 
hibitors who advertise get boldface list- 
ing in Inventory of Exhibitors, 2 -inch 
additional space for brief message, ref- 
erence to their ad for full details. Listings 
are reprinted in show program (60,000 
anticipated) with reference to ad in 
Inventory Issue. 


Inventory of Plants, Chemicals, Equip- 
ment. A unique annual service to the in- 
dustry ... where buyers turn year-round 
for information on new developments, 
new raw materials, equipment, technical 
literature, 12-month service from your 
ad... 12-month reader service, too. Last 
3 issues averaged 75,000 inquiries. 


Inventory of Chemical Engineering 
Awards. Breaks the story on the indus- 
try’s most coveted honor . . . including 
past winners as well as the current one. 
Insures highest reader interest, maxi- 
mum advertising impact. 


Wrap up your advertising year with the 
biggest triple-value in the CPI. Wire 
(collect) your space reservation today. 
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THIS CARD is your shopping basket in our supermarket of technical information, ideas and data. Tear it out now and— 
with your penc Ip yourself to the free assistance that Chemical Engineering and CE advertisers want to give. 


Chemical Engineering 


Reader Service 


Products 
This is your complete guide to what's available by way of 
your Reader Service card: Equipment, Materials, Services 


Technical Literature 


To build up your files and to keep them up-to-date, take 
your pick from the hundreds of items now being offered. 


Advertisers 
Here’s your guide to industry's most progressive firms and 
what they’re offering to help you in doing your job better. 


Tabulated and described for your convenience, this list 
of our editorial reprints is your key to current technology. 
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Slimicide 
Sodium amide, TD 1252 
Sodium chlorate 
Sodium dispersions Boresco 
Sodium phosphates 93 Bottles, polyethylene 
Sodium sulfate, anhydrous 3 Cable, aerial 
Sodium sulfh te oertings & risers 
Epoxy Sodium sulfide Cas ‘inn 
Petrochemicals og Solvent synergist, TD1250 B: Cortesion resisting 
ts Heat resistant 
Hydrocarbon, TD 1254 20 High alloy 
Phenol & acetone 165 Centrifugals 


Pigments 
Aluminum silicate ee ony 


394 
Red iron oxide Tiichlovcansthanesulfony! chloride ines Chromatography Instrument 


oo 
Yttrium & rare earth oxides 


te = shredded Zinc dust 


powmers, —— ; 
‘otash, caus 
Potassium silicate T465 Equipment 
Pyroceram Agitators, side entering 
Radioisotope standards 86C 4 itators & mixers 320a 
Refractory, magnesite-chrome .... handling & conditioning equip- . 
Resins 
Ion exchange ry’ 
Polyester, Corrosion resistant 
Viny! High-temperature 
Rubber cements 438F a 
Rubber 
Butyl 
Fluoro-silicone 
Silicone 
Rust remover 
Sesquicarbonate of soda 183 
Sesquiterpene fractions, TD 1257.228Bh 
Silicone rubber compound 186E 
Silicones, solventiess 





Controllers, electronic 
Controllers & recorders 
Controls 
Pressure-vacuum 
Static 
Temperature 
Conveying equipment 
Conveying equipment 


Conveying systems 
Pneumatic 


Comverers 
Chain 
Screw 


Coolers, oil ‘ 
Copper & copper alloys........... 
Coupling, flexible 


Cylinders, seamless 
Detectors, gas-leak 
Detector, leak 
Dispersers 


Ducting systems, polyethylene. hii 
Diaphragm shields 
Drives, variable-speed .... 


Dust Collection systems 
Dust Collectors. .T459, L466, 92, 171, 108, 
182A 


Dust separator, centrifugal 

MUOVACONE, WUONSE 6 ioc cccccscese 17 
Emulsifiers, ultrasonic 

Equipment design & construction. .B459 
Fabrication 


Induced draft 
Feeder-conveyor-elevator 
Feeders, bul. P-55 
Filter installations, automatic.... 
Filter Papers 


Filters 617, 34, 426, 458A 
Bulletin 431 334 
Batch 


Plate 
Hydra-shoc, bul. 114 
Intake, bul. 100 
Liquid, bul. 300 


Tubular, bul. TS-160 
Vertical, bul. 


Solvent-weld 
Welding 
Flange aligner 
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Stop Oil Bath Air Filter Fires Fast! 


Custom-engineered for extra-dangerous hazards like spray booths, 
dip tanks and electrical equipment, the Kidde 

automatic carbon dioxide extinguishing system gives you the fastest, 
safest ’round-the-clock fire protection ever made! All operating 

parts completely enclosed for safety. No falling weights, no clumsy 
mechanical triggering methods. Self-contained, no outside 

power needed. Visual indicators to show if system is set or released. 
Easy testing of all operating parts. No parts to replace after 
operation or test. Clean, non-electrical conducting carbon dioxide 
gas snuffs fire out in seconds, vanishes into thin air. 

Leaves no mess, won’t harm machinery. Write for Kidde’s automatic 
carbon dioxide fire extinguishing systems booklet today. 


Walter Kidde & Company, Inc. 
828 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd., Montreal — Toronto 


431 











— to control your product's quality 


to prevent condensation on your product or material 


to prevent changes due to moist air in contact with your product 


to protect your material from dampness 


to protect your processing of moisture-sensitive material 


to DRY your material or product 


to get exact moisture control for the precise atmosphere 


condition you need 


to provide precise atmospheric conditions for testing 


to increase your air conditioning capacity 


> 
» 
> 
> 
> 
> to pack or store your product safe from moisture damage 
» 
» 
- 
> 


to DRY large quantities of fresh air from outdoors 


The Niagara’s Controlled Humidity Method using 
HYGROL moisture-absorbent liquid is 


Best and most effective because... it re- 
moves moisture as a separate function 
from cooling or heating and so gives a 
precise result constantly and always. 


Most reliable because... the absorbent 
is continuously reconcentrated automat- 
ically. No moisture-sensitive instruments 
are required to control your conditions. 


Most flexible because... you can obtain 
any condition at will and hold it as long 
as you wish in either continuous produc- 
tion, testing or storage. 


Easiest to take care of because... the 
apparatus is simple, parts are accessible, 
controls are trustworthy. 


The cleanest because... no solids, salts 
or solutions of solids are used and there 
are no corrosive or reactive substances, 


This method removes moisture from air 
by contact with a liquid in a small spray 
chamber. The liquid spray contact tem- 
perature and the absorbent concentra- 
tion, factors that are easily and positively 
controlled, determine exactly the amount 


of moisture remaining in the leaving air. 
Heating or cooling is done as a separate 
function. 


AT THE 


CHEMICAL SHOW 
26th EXPOSITION OF CHEMICAL INDUSTRIES 
Coliseum, New York City, December 2 — 6, 1957 
See NIAGARA 

AIR CONDITIONERS + Aero HEAT EXCHANGERS 
Aero AFTER COOLERS + Aero REFRIGERANT 
CONDENSERS ° Aero STEAM CONDENSERS 
Aero VAPOR CONDENSERS HUMIDIFIERS 

HEATERS + COOLERS ORYERS 
BOOTH No. 655 


Write for full information; ask for Bulletins 112 and 121. Address Dept. CE 








PRODUCTS... 


Flanges 
Plocculation equipment 
Flotation, bul. F10-B81 


Gaskets & piping accessories 
Gearmotors 443B, 443C 
Generators 

Hot water, bul. 1000 

Inert gas, bul. 1-10 

Packaged steam, cat. 56A 
Heat exchanger & condenser tubes 22-3 


Heat exchangers ..91, 103, 325, 447F, 
447E 


Catalog 1254 
Graphite 

Heat transfer equipment 
Bulletin 25C6177 


Heat transfer units, bul. P-61 


Heaters 

Catalog 956 

Dielectric, bul. 
Homogenizer-mixers, cat. 600 


Fire 


Flexible 
Steam 


Instruments 
Analyzing & recording 
Electronic 


Joints, expansion 
Catalog 56 

Kilns 

Laminates, plastic 


Lithium 

Loaders, front end 

Lubricant, open gear 
Lubrication systems 

Magnets 

Materials handling & dumping 
Metals, hard carbide 


Meters 
Air velocity, bul. 2448 


Flow, cat. 10-A-43 
Liquid 
ulletin 566-B 
Bulletin 94/10 
Magnetic flow 
Reaction end point 
Reflection, bul. 161 
Vibration, bul. 1538C 


Mills 
Ball, bul. B2-B13 
Disc-roll, bul. 52-11 


Vertical, bul. 
Mixer-dispersers 
Mixers 
Bulletin 95 
Bulletin 1-502-PM 
Chemical 
Laboratory, bul. B-112 
Portable, cat. B-108 
Side entering, cat. B-104 
= entering, cat. B-102 
atalog B-103 
Turbine 
Mixing & blending equipment 
Mixing equipment 
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Cat. & price list CE-8-3540.......121 
Chemical 


Motor drives, variable speed, 
CE31-M571 
Motor starters & circuit breakers... .21 
Nickel 
Nozzles 

Catalog 1 

Gas burner 


Spray 
Catalog 24 


Oil, industrial ~~ 
Operators, valve ....... 
Oscillograph, recording 
Ovens 
Packages, multiwall ... 
Packaging 
Packings 
Asbestos sheet 
Braided, Bul. ia 
Tower, booklet TP54.... 
Pellet mill 
Pilots, gas 
Pipe 
Clay 
Plastic 


Rigid, Bul. 351 
Saran lined 
Stainless steel .... 
Pipe coater 
Pipe covering 
Pipe fittings, packaged.... 
Pipe pusher, hydraulic... 


i ~ & fittings......... 
ulletin PVG 1200 


Pipe & sheets, polyvinyl chlor ide. 

Pipe & tubing.. 

Plastic steel, bul. ‘NI- 100. 

Pneumatic components, transducer & 
comparator ; soe o eee 

Positioner, electric .... 

Power switching center 

Preheaters, air 

Presses, 


Process equipment 123, 20, 293, 211, 
209, 320, 331, TR472 
Bulletin 25C6177 
Corrosion-resistant 
Glass-lined 
Mills, bul. 52-11 
Processing equipment 
Dryers, cat. 379...... 
Lead -lined 
Rubber & plastic, TD ‘CE-50. 
Processing vessels, jacketed stainless 488 
Propellers .. 461B 
Pulverizer & Classifier............. 193 
Pumps....189, 100, 362, 446, TR468, 433 
Bulletins 7248-A & 7226.. 
Bulletins W-300-B4 
Bulletin L51A 
Bulletin 6910 ... 
Bulletin B-1605 
Bulletin S-146 
FR 05s 
Bulletin 8-146 
Bulletin CE-55 
Centrifugal 
Bulletin 107 
Bulletin 110A 
Chemical 
Bulletin 725.4 
Bulletin 982 
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4 RARE! SP RTS 


ROPER 


SERIES 3600 


General Purpose Pump 


40-300 G.P.M. 
TO 90 P.S.I. 


Designed for a broad range of clean liquid applications, the 
Roper Series 3600 General Purpose Pump is widely recognized 
for its highly dependable performance, low maintenance 
characteristics, and ease of installation @ Roper standard fitted 
models have cast iron housings, hardened iron gears, 

4 high-lead bronze bearings and precision-ground steel shaft. 
All iron models, with hardened iron bearings, are also 

available for specific needs. All models are available with or 
without adjustable relief valve in mechanical seal or packed box 
construction @® The Roper representative in your vicinity will be 
glad to go over your requirements with you, whether you are 
interested in pumps for replacement or for original equipment 
in new processing operations. Call him today! 


Seve for Catiler 


Yday/ = 


GEO. D. ROPER CORPORATION 
458 Blackhawk Park Avenue, Rockford, Ilinois 


Swe 6 — eee 
Kolary Fimps 





PRODUCTS ... 


Diaphragm 
Glassed 
Industrial solvent 
Liquid, rotary 
Metering & proportioning 
Propeller, bulletin 203-7 
Proportioning 
Sand, bulletin P9-B8 
Screw 
Stock, catalog CSP-257A 
Vacuum, catalogs 752 & 755.... 
Recorders, moisture 
Recorders & indicators, cases...... 40-1 
Rectifiers 
Mercury arc 
Silicon 
Refractories 
Refractory material 
Refrigeration equipment 
Refrigeration systems 


Regulators 
Pressure 


Voltage 
Rings, rasching, 
The Aerovane Transmitter detects wind speed and direction, electrically transmits Rotameter 
data to indicator and recorder, and actuates control mechanism. 
Rubber, butyl 
Rupture disks, graphite, cat. 315... 
Safety heads & rupture disks 


BENDIX AEROVANE* SYSTEM HELPS | Sz2=" sm 3s 


Bagging 
Screens 


SOLVE AIR POLLUTION PROBLEMS | viii: vurssxi 


Scrubbers 


Seals 
Bulletin 551 


Mechanical 
Pressurized 
Separators 


Here’s how you can relieve air pollution problems 
in connection with your plant—and, incidentally, 
save your company endless headaches. The 
Bendix-Friez Aerovane System can be of tremen- 
dous value to you in eliminating costly and Splitters, TD 1256 
bothersome litigation, saving you money and Spray Booth 
building good public relations in the co uni 
where wh sie is located, s wees sa Miatesloss atest plates & heats 
loeater cows wine weed end a. If your stacks emit an odorous or possibly igrtees, compoenion, bumewme 660. a 
rection, Calibrated in compass degrees 740 402 
and miles per hour, dangerous effluent, you must take steps to pre- 
vent it from harming personal health, crops or Aluminum-coated 
residences in the surrounding area. Bendix- Leaded alloy 
Friez Aerovane System can help do the job as 
economically as possible. 
Here’s how it works. When winds are from an Systems, recording 
unfavorable quadrant, and blowing at velocities Switches, safety 
which indicate the likelihood of injurious fall-out, Talide metal, cat. 56-G 
your Aerovane System goes to work. It actuates Tanks 
your blowers, deodorizers and scrubbers only Floating roof 
Densities teliidshilll anid aed dhentiien when conditions require their use, At the same Storage 
on time-calibrated chart, At normal time, the Aerovane Recorder keeps a continuous Tank liner 
we a contaveusty fer tue and accurate, permanent record of both wind Tape recorder-reproducer system. .451E 
direction and speed. If litigation does develop, Teflon products 
you'll have unquestionable evidence of wind Teflon resins 
conditions at any given hour, Thermocouples, bul. 81-E 
In addition, the recorder provides an oppor- Thermometers 
tunity for the study of wind gustiness, an impor- Dial 
tant factor in predicting the behavior of an efflu- 
ent from a stack, 
These are just a few of the reasons why you 
ought to investigate the Bendix-Friez Aerovane 
Qntienc! tadlester-contvelter redéees System if you have a factory-based pollution prob- 
operating cost of blowers, deodorizers lem. Write today for full details. Bendix-Friez, 


and scrubbers b d tomat 7 : 
waa eee 1418 Taylor Avenue, Baltimore 4, Maryland. 


Resistance 
Thermometer probe, resistance... .451F 
Thermo-panels, buls. 355 & 257. .BR468 
Thermostats 196C, 451G 
Thermowells 
Thickeners, bul. T5-B5 
Titanium 
ke Towers, cooling 
OR. GS, PAT. 7 Bulletin CT-57-1 
Trailers, gas supply 
Transformers 


Friez Instrument Division Condi” rer 





August 1957—Cuemicat ENGINEERING 





Traps, steam..131, 389, 131, 448D, 448E 
Bulletin 1055 7 


Trucks 
Electric fork, cat. 33, etc. 
Industrial bul. 57 
Lift, bul. BU-334A.. 


Tubing 
Bulletin 66 


Turbines 
Bulletin 135 


447A 
Vacuum equipment 465A 
Valves..125, 169, 333, R455, R448, 454C, 
454D, 454E 
Bulletin 344 
Bulletin V/4b 
Bulletin 56-1 
Bronze 
Control 


Diaphragm 
Bulletins 80 & 351 


Diaphragm packless, folder AD-1942 
235 


Drain 
High pressure 
Jacketed 
Needle, bul. NV-2 
Plug 
Regulating, bul. T150 
Relief 
Safety relief, Cat. 1900 
Steel, cats. SV2 & W-1-56 
Temperature control, bul. J-180..18a 
Vacuum 
Valves @& indicators............ccc0- 18 
Vents 
Viscometers, cat. 
Warning instruments 
Water conditioning, ion exchange. . .96 
Water supply installations 
Weighing & classifying equipment. .130 
Welding necks 
Wire cloth & filter cloth 
Zirconium 


Services 


Air spray .. 

Chromatography 
Construction, process plants 
Design & construction 
Design & fabrication, 


187, 161, 71 
special metals 
157 

Fire extinguishing systems, carbon 
dioxide ae 
... 441 
466A 
42-3 


Fire hydrants, bulletin 5403.. 

Fume hoods 

Engineering services, electrical 

Engineering & construction 
Brochure E-5-32 ...... 

Laboratory, process-testing 

Laboratory equipment ......466B, 466C 
Technical data TD 1258........228Bi 


Laboratory equipment & furniture B457 
Metals treatment 
Microscopes 


Pollution control system.. 
Radiation processing center 
Respirators, pocket 

Solvent extraction 





Welding .. 466H 
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In parts like these 


KENNAMETAL K-501 


EQUALS the Noble Metals in 
Corrosion Resistance... 


BETTERS them in Economy 
and Resistance to Wear! 


In the chemical field, and also in the 
food, paint, petroleum, oil refining, 
paper and atomic energy industries, 
equipment components like the ones 
shown above are often exposed to 
extremely severe corrosion. 
When—as often happens—the 
corrosive attack is complicated by 
excessive wear conditions, and when 
contamination of the batches han- 
dled must be avoided, the designer 
and plant engineer have a real prob- 
lem in materials selections. 
Kennametal K-501 has proven 
itself an extremely effective and eco- 
nomical answer, as it combines a 
high degree of corrosion resistance 
with unusual wear resistance that 
eliminates frequent replacement, 
and greatly reduces contamination. 
Laboratory tests show no measur- 
able weight loss of a K-501 sample 
after five days in boiling 5% HNOs 


*Trademark of a series of hard carbide elloya of 
tungsten, tungsten-titanium and tantalum. 


on 
eo e 


InNnDUSTRY 


and 5% H2SO;. Loss was only 
74/mg/dm/day in boiling 5% HCl. 

Hardness, RA is 91.0 minimum; 
transverse rupture strength is 125,000 
psi minimum; and, density is 15.10 
minimum. The material can be 
formed from powders to very close 
tolerances, and then ground to fin- 
ishes that have proved adequate in 
seal applications demanding a flat- 
ness of two light bands, and a surface 
roughness of about one micro- 
inch rmp. 

If you have use for valve parts, 
balls and seats, guides, wear rails, 
slitting and cutting parts, non-lubri- 
cated guides and bushings, metering 
orifices, sealing rings, in applica- 
tions where corrosion and wear are 
problems, ask for full information 
about Kennametal’s K-501. Just 
write: KENNAMETAL INc., Dept. CE, 
Latrobe, Pennsylvania. 


AN 


METAL 





READER SERVICE ,.. 


TECHNICAL LITERATURE EDITED BY C. J. ROHRBACH 


© Want to build up your files and keep them up-to-date? 


You can get any publication in this comprehensive guide— 


free—just for the asking. 


© It’s easy—simply circle the item’s key number on the 


Reader Service Posteard and mail. Replies will come directly 


from companies offering the literature. 








Chemicals 





Acid, Glacial Methacrylic......17 p. 
Bulletin on glacial methacrylic acid 
contains chapters on availability 
and containers, typical properties, 
handling, inhibitors, polymerization, 
reaction, uses. 
436A Rohm & Haas Co. 


Acid, Sulfuric Helpful technical 
bulletin, “Sulfuric Acid”, offers 
wealth of carefully selected data 
which years of consumer contact 
have proved to be most useful and 
most frequently needed. 

14 *Allied Chemical & Dye 


Adhesives “Properties Chart 
Epibond Adhesives and Epocast 
Pastes” is now available for distri- 
bution to the structural, electrical, 
tooling, building construction, as- 
sembly and manufacturing indus- 
tries 
436B 


Adhesives Polyvinyl] acetate resin 
emulsion adhesive E-2131, whose 
compatibility with dextrine adhe- 
sives allows substantial cuts in 
costs of packaging adhesives, is 
described in a laboratory report 
436C Paisley Products, Inc. 


Adhesives, Epoxy. — progection 
chart on company’s Epibond and 
Epicast adhesives and pastes gives 
service temperatures, shear 
strengths, bond resistances, typical 


— ions 
436D Furane Plastics Inc. 


Alloys, Nickel-Base. . A new 104 p. 
edition of “Hastelloy Corrosion-Re- 
Sistant Alloys” is now available. 
Gives up-to-date information on 
chemical compositions, physical, 
high-temperature properties 
436E Haynes Stellite Co 


Antibiotics 82 p. review of recent 
clinical literature on Neomycin, a 
wide-spectrum antibiotic. Sections 
on therapy in dermatology, infec- 
tious infantile diarrhea, preopera- 
tive sterilization of the colon. 
436E 8S. B. Penick & Co 


Antioxidants .Bulletin gives typi- 
cal chemical and physical proper- 
ties of two recently announced an- 
tioxidant products: 2, 6-ditertiary- 
butyl-4-methy! phenol and _ the 
same in toluene. 
436F Davison Chemical! Co. 








Furane Plastics Inc. 




















Bonding Agent 3 p. data sheet 
describes a rubber-to-metal bond- 
ing adhesive, Thixon 11164, which 
is especially recommended for ad- 
hesion of Neoprene to brass plate 
or as booster with other primers. 
436G Harwick Standard Chem. Co. 


Catalysts Company offers bulletin 
on their line of catalysts, including 
G-33, a nickel hydrogenation cata- 
lyst on a special refractory support. 
Also makes catalysts for new proc- 
eS8€5, 

129 *Girdler Co. 








Catalysts, Platinum Baker-devel- 
oped platinum metal catalysts are 
available in any required concen- 
tration of metal—on the carrier 
and in the form suited to your re- 
quirements. Request brochure. 

119 *Baker & Co. 


Chemicals......12 p. products catalog 
and informational booklet de- 
scribes properties and applications 
of nearly 70 chemicals including 
boron chemicals, soda products, po- 
tassium compounds, bromines. 
436H Amer. Potash & Chem. Corp. 








Chemicals......Facilities and experi- 
ence of Truland may be used for 
the economical upgrading and dis- 
posal of solvent mixtures and or- 
ganic by-products. Booklet de- 
scribes company’s operation. 

B470 *Truland Chemical Co. 


Coagulant Aids 4 p. bulletin de- 
scribes coagulant aids for use in 
municipal and industrial water 
clarification and waste water treat- 
ment systems. Includes several 
case histories. 

4361 Hagan Chem. & Controls. 


Coatings, Antiseptic . flyer 
covers applications of what is de- 
scribed as the first effective anti- 
septic coating on the market. Coat- 
ing is for products handled by the 
public but seldom washed. 

4365 White Chemical Co. 


Coatings, “Use of Baked 
Coatings in the Oil, Chemical and 
Processing Industries” describes 
prevention of corrosion, protection 
against product contamination and 
reduction of growth of solids. 

Plastic Applicators Inc. 


Plastic “Plasticap <A” 
data sheet describes baked-on 
phenol formaldehyde coating for 
corrosion-resistant tubular goods. 
Glass-smooth surface protects 
against corrosion, paraffin. 

436L Plastic Applicators Inc. 














Coatings, 








Coating, Protective for a 
fast drying liquid protective coat- 
ing for concrete floors are de- 
scribed in a new 4-p. brochure. 
Table lists 35 chemicals along with 
product's resistance to them. 
436M Sonneborn Sons. 


Coatings, Protective......Amercoat 87, 
a true vinyl mastic, protects spe- 
cial areas such as rivets and angles 
from weather and chemicals. Last- 
ing corrosion-resistance with less 
painting. Details. 

305 *Amercoat Corp. 


Coatings, Protective Bulletin, 2 p., 
describes a modified epoxy flooring 
surface. As a coating for concrete 
floors, it is said to resist chemical 
corrosion, wear and impact. 
436N Dittbrenner Associates, Inc. 


Coatings, Protective New system 
of primer and finish surface coat- 
ings for industrial and marine ap- 
plications combat corrosion. No 
surface creep, toughness are ad- 
vantages. TD1259. 
228B *U.S. Industrial Chem. Co. 


Columbium 4 p. booklet describes 
properties an applications of 
company’s Shieldalloy columbium 
metal, columbium carbide, colum- 
bium oxide, tantalum metal, tanta- 
lum carbide and tatalum oxide. 

Shieldalloy Corp. 


Corrosion Inhibitors “Armour Or- 
ganics for Increased Oil Produc- 
tion,” 22 p. booklet, covers the ap- 
plication of polar cationic 
chemicals in both primary and sec- 
ondary oil production. 
436P Armour & Co. 


Corrosion Inhibitors 2 data 
sheets describes company’s Nalco 
360, new synergized combination- 
type corrosion inhibitor for treat- 
ment of recirculation cooling tower 
water. 
436Q 


Dimethyl Sulfide...... “Properties and 
Suggested Uses of Dimethy!] Sul- 
fide,” 4 p., describes lignin-de- 
rived dimethyl sulfide which may 
be used as a basic chemical or in- 
termediate, solvent, sulfur carrier 
in rubber. 
436R 




















Nat'l Aluminate Corp. 





Crown Zellerbach Corp. 





Contents of This Issue .. . 


Chemicals and materials. 436 
Construction materials... 440 
Electrical and Mechanical 
equipment 

Handling and Packaging. 
Heating and cooling... . 
Instruments and controls. 
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Pipe, fittings, valves 

Process equipment 

Pumps, blowers, compres- 


Services and Processes... 465 
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LITERATURE .. . 





Elastomers. . “Hypalon”, a synthetic 


rubber, has ‘ euasliont chemical re- 

sistance and is useful in valve 

sleeves, hoses, linings, etc. Neo- 

rene resists chemicals, heat, light. ; 3 


lastomers Notebook. 
307 *E. I duPont de Nemours. 





Emulsion Polymers New technical ‘ 
bulletins have been issued which } 
describe properties and uses of ; 
vinyl acetate emulsion polymers, 
company’s Vikon QL and RL, and 
emulsion copolymer Vikon FPB. 


437A Vikon Chemical Co. ; * 
———— — --..,. an answer to your 
Emulsions, Polyvinyl Acetate...... eee 
— ey on a at ‘ * a ' | | ti 
“J . ti ~~ »aee . 
perma of, armogeac eam in SO. air pollution 
Booklet gives properties, applica- 


tions, formulations. : . m - problem 





437B Shawinigan Resins Corp. 





Fungicide ..... . Pentachloronitroben- Bo aan a ee 3 , . 
zene, a new fungicide recommended : oa The problem of eliminating noxious components from 
for control of a number of crop dis- 7} 

ed to the atmosphere from such sources as 
eases, is described in a new tech- ....gases exhausted to t I 
nical bulletin. Products come in be. ..... Sulfuric acid plants, sulfide-ore roasters and power plants 
A - . r ; > i e e . . 
yarious commercial formulations. «.-.:.becomes more acute as industrial expansion continues. 


437C Olin Mathieson Corp. pe 
..Within the next two decades, for example, an additional 


Glutaraldehyde...... 4 p. technical - Penta s : : 

* Jetin F 400054 oF Se t..-...!.one thousand billion kilowatt-hours will be required to 
far ny ol bg lg na segerd-s+.e. meet the needs of industrial and consumer consumption. 
shipping da cations, reac- ‘ : ' dogger ung: 
tions and physio ofcaical properties. setwt.....4 Lt is estimated that 80% of this added power will be 
acd Union Carbide Chem. Co. -«suuesss.-- generated by coal-fired plants, despite the rapid advances 


Glycols...... Company offers data on -.in nuclear energy. 
ethylene glycol (F'-8327), diethylene . : 
and triethylene glycol (F-8327) and "=" One of the most troublesome constituents of these ex- 
Glycols Booklet (F-4763). Available aed a . iar i), cam the eficientin oxidised 
in various specification grades. haust gases is sulfur dioxide. SO, can be efficiently oxidizec 
181 “Union Carbide Chem. Co. } by air when small amounts of Welsbach ozone are present 


Lining,  Protective...... Low - soluble in a direct process for recovery of sulfuric acid. In this 


cement-base lining widely used in- ree 

‘ . > > »¢ » > e { 
side steel water heaters, tanks, vats ‘ method, ppm quantities of ozone are mixed with the stack 
and other vessels handling bulk ‘ gas which is then passed through a diffuser to a column of 
li S isi : . 7 ti é ‘ . . +s > 

quids is in new 4 p. bulletin PF 17 t absorbing solution containing a small amount of manga- 


437E Pocono Fabricators, Inc 
nese. Extensive tests have shown that these trace con 


Lithium......15 p. tabbed booklet de- : é : aed 
scribes properties, uses, research ' centrations of ozone efficiently promote the manganese- 
a ee Bang an lil : catalyzed air oxidation of sulfur dioxide, resulting in 
Discusses function of newly-formed “r*-”< Fecovery of dilute sulfuric acid. 
industry institute. ds 

437F American Lithium Institute. a iz 














This process not only solves air pollution problems in 
Lubricants......“Fluorolube”, a high- 6g :. the removal of sulfur dioxide from waste gases but permits 
density addition polymer of tri- tep--*, recovery of potentially valuable sulfuric ac id. The acid 
fluorovinyl chloride, comes in 
grades ranging from low-viscosity ‘tee .-~-may be used in dilute form, concentrated or upgraded in 
eee hs aaa -«..the production of ammonium sulfate. 
= ae Benen. Oo Welsbach ozone is versatile and low in cost. Its applica- 








Mica......Some studies on the mois- x" “"""“tions as an oxidant cover numerous fields and point the 
= St ed 


ture sealing characteristics of mica bi ’ . , 
in polyvinyl] acetate latex paints for way to many new and interesting indus- 
outdoor house use is the subject of bode diene Fa | shac age 
trial developments. Welsbach tonnage 
the recently issued technical bul- by ris I , B 
letin No. 31 somee"eee-o70ne may represent a simple and 
437G Wet Ground Mica Assn. aa economical solution to your oxidation 


Mold Release......A mold release for ~eree----- problem. As pioneers in ozone plant 
polyethylene, said to be a relatively : . . lelahach is 
inactive parting agent, has been --- «design and application, Welsbach is a 
developed to cut down the stress ..-- equipped to help solve your problem. 
crazing sometimes experienced. ; 
TD1255. wees» We shall be pleased to have you call or 
snr “ee . 
228Bf U. S. Industrial Chem. Co. we Write for informati ion Write for this booklet on Wels 
Nitrocellulose Base Solutions pet oo, ed pe of toseten Po 4 
Handy easily read viscosity conver- oe. *" inane 
sion chart for use with nitrocellu- 
lose base solutions is now available. 
Offers the ratings in poises from 
10 to 5000, for 63 mediums. 
437H Cellofilm Industries 











ZONE PROCESSES DIVISION 
DEPT. 603 16th & WALNUT 8TS8. 
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DISC = 1={@) | wl Ozone is versatile; its ap- 

lications as an oxidant include 
he removal of sulfur dioxide gas 
from waste gases. Request booklet 


on Ozone Generation for Industrial 
, 


*Welsbach Corp. 


Paint, Acrylic “Basic Concepts of 
Acrylic Emulsion Paint Techno- 
logy” is the subject of 12 p. bro- 
chure. Based on lectures prepared 
by Gerould Allyn for University of 

b PRODUCT Florida short course. 





OUTLET 438A Rohm & Haas Co. 





Paints, Epoxy “Epoxy Paints Have 
Wider Applications, Longer Life, 
With Thiokol Liquid Polymer” con- 
tains a sample metal strip sprayed 
with a company’s liquid polymer to 
illustrate improved properties. 
438B iokol Chemical Corp. 


/ Petrochemicals, Hydrocarbon 
“GYROTOR" / Book on the chemistry of hydro- 
AIR carbon petrochemicals and deriva- 
jf tives can be purchased. Prepara- 
CLASSIFIER Pe tion, reaction, catalysts, equip- 
i ; j ment, new theory. TD1254. 
PNEUMATIC 228Be *U.S. Industrial Chem. Co. 


PRESSURE Pigments, Aluminum Silicate 

CONTROL letin 303, 6 p., describes additives 
for corrugating, laminating, tube 
winding and bag seam adhesives. 
em gare n on oe evalua- 
; } tions, typical formulations. 
ag ‘ 438C Minerals & Chem. Corp. 

2 i} . 














Resin, Polyester Preliminary data 
sheet No. 397, 2 p., shows typical 
properties of company’s new poly- 
ester resin, Hetron 33: as supplied, 
when cured without a filler, when 
combined with glass mat and filler. 
438D Hooker Electrochem. Co. 


GRINDING Polymers, Block Some character- 

’ | istics of the many Pluronic grades: 

DISC OR ; defoaming, dispersing an sus- 

TABLE ir 5 pending, sequestering, wetting and 

penetrating, lubricating, dedusting, 
free rinsing, etc. Grid data. 

44-5 *Wyandotte Chem. Corp. 


Potash, Caustic ..... Offers: solid, 
flake, granular, broken, crushed, 
powder, walnut, at 90% strength; 
solid and flake, at 85% strength; 
liquid, low-chloride at 45% strengh. 
Details in bulletin. 
4l3a *Hooker Electrochem. Co. 














Potassium Silicate...... Cowles potas- 
sium silicate blends readily with 
other water-soluble and water-dis- 
persible binders, adhesives and 
coatings. Gives better adhesion in 
water paints. Request Bulletins. 

*Cowles Chemica! Co. 


Neville LX-685 resin is ver- 
satile, successful. Now used in 
aluminum paints, brake lining com- 

The Hardinge Dise-Roll Mill is a roller-type mill with two at tae ee cee ae 
adjustable, pneumatically loaded rolls for grinding material on ia_e,, 
67 


a horizontal rotating dise or table (Loesche type). The Hardinge *Neville Chemical Co. 


“Gyrotor” Air Classifier, in combination with the mill, provides Rubber, Butyl Bulletin 102, 12 P- 
a complete grinding, classifying, and drying system. A full covers the resistance of butyl rub- 
ae . . . Sull in 59-11 ber to various solvents and chem- 
description is given in Bulletin 52-11, icals. Quick reference charts and 
tables show reaction to certain 
hydrocarbons, corrosive solutions 
38E Thiokol Chemical Corp. 


Rubber Cements......Bulletin supple- 
ment called GC-20D describes how 
use of company’s Carbopol 934 as 


bodying agent in rubber cements 
Cc Oo M Y, 1 | Cc O R P 0 RA TE D eliminates stickness,  stringiness 
and strike-through. 
438F B. F. Goodrich Chem. Co. 
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Rubber, Fluoro-silicone p. 
sheet covers results of tests run on 
company’s LS-53  fluoro-silicone 
rubber, fabric-covered, fabric rein- 
forced seals. Products said to resist 
tear, abrasion, swelling. 
439A Connecticut Hard Rubber. 


Rubber, Silicone 8 Bulletin de- 
scribes company’s K-1014 silicone 
rubber compound for coating or 
molding. Describes use in coating 
glass fabrics to Meet Navy Shi 
board Cable Specification MIL- 
2194B. 
439B Union Carbide Corp. 


Rust Remover... .. Company’s liquid 
treatment, Mogul amine, for rust 
and corrosion in steam lines, return 
lines, radiators and steam heated 
processing , renee is described 
in 2 p. bullet 
439C North Amer. Mogul Prod. Co. 


Sesquicarbonate of Soda Company 
offers fact booklet and samples of 
their brand of sesquicarbonate of 
soda, available in two _ virtually 
dust-free granulations, Snowflake 
Crystals and Snowfine. 

183 *Solvay Process Div. 














Sesquiterpene Fractions 
Caryophyllene heads several ses- 
quiterpene fractions now offered in 
commercial quantites, with purity 
range of paerens between 90% and 
crude, TD1257 
228Bh *U. S. Industrial Chem. Co. 


Slimicide Technical data on a new 
chlorinated phenolic type slime 
control agent called Nalco 201 is 
given in 1 p. bulletin Pl-201. Prod- 
uct is a highly stable liquid mate- 
rial. Request a copy. 
439D Nat'l Aluminate Corp. 


Sodium Amide.. ...Sodium amide dis- 
persed in xylene now available in 
1, 2 and 5 lb. cans. Commercial 
production planned with concentra- 
tions of 50% solids or lower, several 
carriers. TD1252. 
228Be *U.S. Industrial Chem. Co. 


Sodium Chlorate Company offers 
details on advantages of using their 
sodium chlorate—fastest service 
east of the Rockies, skilled tech- 
nical help when required, 99.5% 
minimum purity. 
4l3e *Hooker Electrochem. Co. 














Sodium Dispersions Newly revised 
and expanded brochure, “Sodium 
Dispersions”, covers preparations 

use of microscopic particles of 
sodium dispersed in organic hydro- 
carbon media. Illustrated. 
439E U. 8S. Industrial Chem. Co. 


Sodium Dispersions New 44-page 
bulletin on techniques and equip- 
ment for using sodium dispersions 
in pilot ahnae and full scale reac- 
tions. her yields, economy, new 
uses. “Sodium Dispersions.” 
228Af *U.S. Industrial Chem. Co. 


Sodium Sulfhydrate Hooker 
sodium sulfhydrate dissolves rap- 
idly, even in cold water. There’s 
virtually no sedimentation even 
after long standing. Available in 
90-lb. & 350-lb. drums. Data Sheet. 
413c *Hooker Electrochem. Co. 


Sodium Sulfide The clean, strong 
flakes dissolve right into process, 
even without stirring. No waiting- 
no decanting. For information on 
Hooker’s sodium sulfide, request 
your Data Sheet. 
413b *Hooker Electrochem. Co. 
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T-E’s AuvroReFr Provides 
Cold Junction Compensation 
For Many Thermocouples 


Ideal For Data Reduction Systems 








| f +—T/C EXTENSION WIRES 
” . 
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COPPER WIRES—> 








For any process units where tempera 
tures and other D.C. signals must be 
recorded together — as on multi-point 
recorders or data reduction systems 
—T-E’s “AutoRef” provides fast, accu 


rate cold-junction compensation for  repuction 
SYSTEM 


—e~w ewe eee e we wee ee ee 


the thermocouple circuits. In one, 
compact unit it gives you constant, pre-determined, cold-junction 
reference for many thermocouples — actually up to several hundred. 
Typically, cold-junction temperatures can be controlled to within 
t1°F, over a wide range of ambient temperatures 


Besides its accuracy, the “AutoRef” offers tremendous convenience 
— saving both time and effort. Designed for panel rack mounting, it 
can be introduced anywhere in the thermocouple circuit — no matter 


where thermocouples and instruments are located. Whenever tem 
peratures, pressures, flow-rates and other electrical and mechanical 
conditions are being recorded simultaneously, the “AutoRef” does 


PETER ELELERALERE BEE ERE RE RERBEEEBRBSLER BEE BEERERBRE BERBER EEE ERE REBLE ER 


=w- <<~ 


away with the need for maintaining ice baths or making laborious 
correlations. It is available for all standard thermocouple calibra 


tions. 
Write for Bulletin 81-E 


Thermo llectrie G.5c 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 


@SVPARSRUUURALAAE 
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Local Mounted LITERATURE .. . 


TEMPERATURE CONTROL Solvent Synergist New solvent 
‘ : Te : synergist claimed to upgrade gen- 

eral purpose cleaners. Compatible 

with numerous solvents, emulsifies 

insolubles in water, low in corrosive 

prope rties. Fg me 

28 *U. » ~ ee Chem. Co. 


Solvents Shell Chemical solvents 
meet or exceed industry’s highest 
standards for purity and uniformity’ 
at lower costs. For complete in- 
formation request prices and speci- 


TYPE oe fications. 
BS : 147 *Shell Chemical Corp. 


Stabilizer, Chemical Flat, non-curl 
External photoprints said to be produced 
with a new chemical stabilizer. 


Adjustment 4 Prints claimed to have improved 
bis! retouching properties, pliability, 


2 loss. TD-1251. 
KNOB AND DIAL } 28Bb *U.S. Industrial Chem. Co. 


Urethane p. technical bulletin 
No. 5 describes urethane (ethyl car- 
bamate), its physical properties, 
specifications and analysis, com- 
mercial information, chemical re- 
actions. Includes a bibliography. 
440A Food Mach. & Chem. Corp. 


UNITED ELECTRIC’s type B5 control allows temperature settings to aia r= ek FB, —. han 
be made by rotating a single turn knob and pointer against a now used in a variety of applica- 
calibrated dial. It is a compact, inexpensive, precision-built eared Oe in wuhed es 
control designed for numerous applications including hot water arth & Yttrium Oxides”. 

tanks, internal-combustion engine cooling systems, boilers, 368 *Lindsay Chemical Co. 
degreasers, etc. Uncalibrated, internally adjusted versions of 
the type B5, designated type C7, are also available. Complete 
information on these and other local mounted controls may be Construction Materials 
had by requesting the new Catalog Section 100, Information 
contained in this new catalog will prove extremely helpful to 


all design engineers. 























sae Corrosion Resistant.. .. New 
ooklet on Hastelloy alloys B, C, D, 
and F now available. Describes 
Calibrated Ranges... | 100° or 200°F. between 0° and 425°F. limits. chemical compositions, physical, 
mechanical and high temperature 


. liquid-filled seamless properties of the alloys. 
440 Hayes Stellite Co. 


Switch Ratings... .. 15 amps. at 115 or 230 volts AC, also 20 amps. or ay nerdal camieninns and 
DC switches available on specification. shape availability of four alloys are 
n new e scaloy, 

Switch Types N.O., N.C,, Double Throw, no neutral position. K42B, Refractaloy 26 and pwned 
taloy 70 are covered in DB-52-250. 

440C Westinghouse Electric Corp. 


Electrical Connection.. | To internally located terminal block by clearance 
hole in enclosure. Anodes, Impressed Current 
pe — Fe Ato omer bo 
ye ” ” . use n an e a cation 5 e- 
4%" % I" x 6%", weighs approx. 12 oz. scribed in bulletin DA/Ib. Applica- 
tions and design details are in- 








Thermal Assemblies, . | Various immersion lengths . 
brass bellows operate by hydraulic action. 























For local mounting by 4%.” male NPT on immersion 
element, turning radius is 34%”. Durion Co. 


Craftsmen in _ pattern 
shop, molding department, machine 
: shop, inspection an dtesting depart- 
UNITED ELECTRIC manufactures a complete line of temperature, ments all contribute skills to pro- 

: : sof duce intricate, accurate castings. 
pressure, and vacuum controls, For applications requiring a conning ya Mn 


custom-built units or modified standard units, call upon a UE 1457 *Kutztown Fndry & Mach, 


application engineer for recommendations. Complete data is Castings, Cervesion Resietina 
available for the Type J51 as well as for all standard UE letin C/1 describes the application 
controls. and features of corrosion resisting 
high alloy steel castings. Facilities 
enable solution of special corrosion 
problems. 
440E 








Aluminum case with black wrinkle finish. 











Durion Co. 





Castings, Heat Resistant 
date information on the properties 
of heat resistant high alloys is 


a a 
available in folder of new data 
sheets. Includes application, design 
on [as ay ere 6 
lloy Casting Institute. 
COM PAN Y 


HOOl T WATERTOWN MASS 
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Castings, High Alloy Bulletin 
3150-G gives preliminary informa- 
tion on company’s high-alloy cast- 
ings made to fit your specific re- 
quirements. Heat resistant, corro- 
sion-resistant. 

Duraloy Co. 


Copper & Copper Alloys...... Enlarged 
edition of specifications index avail- 
able. Contains list of alloys and 
products, chemical compositions 
and applicable specifications of 
eight testing agencies. 

1A American Brass Co. 








Fabrication Company offers free, 
illustrated Weldment Bulletin 7001 
showing superb facilities of their 
fabrication shop, which recently 
built the word’s biggest rotary-disk 
contractors. 
2 *Baldwin-Lima-Hamilton. 





Fabrication Illustrated brochure 
“Facilities and Products” shows 
company’s machine shops, casting 
and forging facilities, and the 
heavy production equipment made 
here in various metals 
403 *Newport News Shipbuilding. 





Insulation, Pipe......Net prices for 
pipe insulation can be read directly 
from tables in new 28 p. manual. 
Simple cross reference tables elim- 
inate all need for calculations. 
441B Union Asbestos & Rubber Co. 


Insulation, 7 Free 40-page 
Booklet 6-312 contains exclusive 
“J” Factor Tables for easy, scien- 
tific pipe insulation thickness selec- 
tion. Company’s Unibestos pipe 
insulation discussed. 

7 *Union Asbestos & Rubber. 


ene Sheet, Chemical Resistant. . 
e 


xible thermoplastic lining for 
storage tanks, processin tanks, 
large diameter pipes and fittings 
etc. Detailed information on Sar- 


aloy 898 giver in new booklet. 
441C 


Dow Chemical Co. e Best for plant fire protection 

Linings, Protective New “Fair- ° . 
prene” protective lining material is @ Types and sizes for all requirements 
re-vulcanized, can be applied on 
ae. ee ghaat teas. Two reasons why Darling fire hydrants can give your facilities the 


b 5 ° ° f ‘ taf 
eee ee eat de tenors & Co. protection you need... instantly... when you need it: 














Nickel Nickel protects purity of First, you can locate Darlings to greatest possible advantage be- 
vegetable oils and foods in process -ause there are sizes : s every conceivable installation 
equipment. Resists corrosion, which cause there are sizes and types for every ¢ 
causes early rancidity and undesir- squirement and condition. 
able color changes. Technical Bul- se ee 
letin T-28. 


86 *International Nickel Co Second, these modern hydrants are unmatched for advanced 
. -rati 24 »s. The Darling B-50-B development means ball 
Pipe Covering New brochure lists operating feature & I 


size, price and technical data on bearing operation combined with “O” ring seals, Result; packless, 
low temperature ipe covering . ’ ws ate 
called Styrofoam. Aiso given are dry-top hydrants. Operating threads stay lubricated and water 
—_ = aan of vessel and can’t reach them! Operation is far easier, faster, surer ... and 
ank in é 





Glo-Brite Products. maintenance is avoided. 


ee gs ae a a Send for Bulletin 5403. Better still, let us 


models, fixtures, forming dies, re- send an engineer to analyze your requirements 
building machinery, salvaging 8 ape 


metal parts, plumbing-automotive and make specific recommendations. 
repairs. Bulletin N1-100. ) 
441E 
= 4 





Devcon Corp. 
Refractories Carborundum has y, 
pioneered scores of super refrac- 


tories with « let f rties 4 4 a 
to meet your most demanding re- DARLING VALVE & MANUFACTURING CO. re, > 
is ' 








requirements. For details, request s 
“Refractories” magazine and bul. Williamsport 3, Pa. 
81 


Carborundum Co. Manufactured in Canada by 
The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ont. VALV ES 
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Stainless Steel Plates & Heads 
Carlson’s Weekly Stock Lists tell 
you exactly what is in their large, 
diversified stock of stainless steel 
plates and heads in various types 


and grades. 
99 *G. O. Carlson, Inc. 


Steel, Leaded Alloy.. 4 p. leaflet 
discusses a new machinery steel de- 
velepee to fill the need for a faster 
machining, heat treated alloy steel. 
Includes a guide to steel selection 
for machine parts. 
442A Horace T. Potts Co. 


Steels, Plastics Devcon, the plas- 
tic steel, is a combination of 80% 
steel and 20% plastic. Used to 
build up the inside of corroded 
aon = s and valves, and repair 
—_ ng tanks. Send for your bul- 
etin. 

R467 *Devcon Corp. 


Steels, Stainless Booklet on stain- 
less steel sheet and strip has data 
on stainless steel finder, corrosion 
and fabrication properties, and 
weight tables. Section on proper 
ap ications 

442B Allegheny Ludlum Steel Corp. 


Steels, Stainless oon any offers 
informative 44 p klet, yes 
the most of Stetniocs Steels in the 
Chemical Processi Industries.” 
Dozens of Crucible stainless grades 
are aavilable to you 
221 *Crucible Steel Co. of America. 


Al | as In on O n e Steels, Stainless.. ...Company offers 

“MicroRold 430 Stainless Steel 

Handbook” on their straight chro- 

mium stainless grade — approved 

' ) y¢ . for military use, corrosion-resistant, 
Condenser & lyector Li ONE compact shell economical. 

‘ 112 *Washington Steel Corp. 


Talide Metal Talide metal, a su- 




















penser quality tungsten carbide, is 
arder, stronger and more re- 
sistant to abrasion than any other 
metal. New 76-page catalog 56-G 
discusses grades available. 

372 *Metal Carbides Corp. 





Designed for efficient production of vacuum for small steam turbines, weak tA Sheul Tabi 
the Sweco All-in-One reduces headroom requirements, can be installed eae oe evingichlesiae tank 
in minimum space quickly and easily, Inexpensive and small, with con- liner that fits any size tank and 


veeainty’ i jantne anslasad | » eae . Ban . ask ia provides low-cost storage for cer- 
denser and ejector enclosed in one shell, the All-in-One Combination tain corrosive liquids. Liner has 


does away with separate water and vapor systems, eliminates piping combination outlet-sight gage. 
between ejector and condenser-—incorporates large condenser features: Fabricated Metals, Inc. 
@ tube differential spacing reduces pressure drop to a minimum. Teflon Products —_— any fills re- 


@ steam lane and separately vented hot well efficiently heat condensate quirements for m molded 
; , v f 4 Teflon, and carries rs complete stock 


and remove air of all standard Teflon (DuPont's 
@ tube support baffles arranged to offer little resistance to steam flow. resin) products. Data, prices, prop- 


@ combined condenser & ejector unit is easy to install, service and operate. erties sent on request. 
*Sparta Mfg. Co. 


Sweco’s more than 40 years experience in the production of pressure 

venteln tind Yihet enichnmare jes dateienl Gat enneienenianl dectes Tefion Resin Company offers 
vessels and heat exchangers, in thermal and mechanical design, com- property and application data on 
bined with Sweco’s complete manufacturing facilities, assure reliability — ene, poems. 
‘ er ees » seine Ahn yy i tenciiiinni ies ite sed as thin-walled linings in stee 
and efficiency in the new line of All in One Combinations. These units pipe, as tubing and as solid parts; 
are available in arrangements to suit individual requirements: Con- tough and inert. 

densers in single-pass and two-pass water design. Ejectors in single- 377 *E. I. du Pont de Nemours. 
element or twin-element parallel jets. Titanium Shows resistance to 
. . : 37 os ‘ chloride solutions and retains use- 
For more information about Sweco All-in-One Combination Units and ful strength up to 800-1000F. Other 


Swec ‘OCeSS VE oC »nsers rite - Brochure -5-32. advantages and data on application 
WECO process vapor condensers, write today for Brochure M-5-32 ona Eeliantion of Gia ts tem, 
Cru Review. 

317 *Rem-Cru Titanium. 


pal ‘ A | Zircontem . sep -Company’s new. air 
Southwestern En gineering Com ; conium publication, “More r 

pany Facts,” is congnec to previte — 
4800 San Angeles first continuing source of zirconium 

| ta Fe Avenue, Los 58, California technical data to industry. Place 

| LUdlow 3-6262 | Cable: Swecota your name on the mailing list. 

‘ : 73 *Carborundum Metals Co. 














SWECO 


ENGINEERS AND CONSTRUCTORS ...MANUFACTURERS = 
te “ * From advertisement, this issue. 
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Zirconium & Hafnium Brochure 
describes these metals, their prop- 
erties, fabrication and uses in the 
nuclear and chemical presseens 
industries. 12 p. technical brochure 
“Zirconium & Hafnium”. 
228Ad *U. S. Industrial Chem. Co. 





Electrical & Mechanical 





Bender, Hydraulic New 40-ton 
bender makes 90° bend in 4” pipe 
with one ram stroke. Eliminates 
time-consuming extra setups on 
construction jobs. Full description 
in bulletin E-224. 
443A Greenlee Tool Co. 





Gearmotors Complete line of gear- 
motors, jointly manufactured by 
Louis Allis Co., leader in field of 
electric motors and Foote Bros. Co., 
leader in gears and gear drives. De- 
scribed in Bul. 1001. 
443B Louis Allis Co. 





Gearmotors.. ... Information on gear- 
motors and package drives is given 
in new booklet DB-3650. Horizontal, 
vertical, right angle, open, enclosed 
and explosion-proof units are 
shown. 
443C 


Motors, Chemical New motor 
cifically designed and _  con- 
ructed to withstand corrosive 
conditions encountered in chemical 
plants, oil refineries, sulphur plants, 
etc. See Bulletin 1050. 
443D Louis Allis Co. 


Motor Drives, Variable Speed..... New 
Reeves Vari-Speed Motodrives, sizes 
200 and 300 are complete variable 
speed power packages for installa- 
tions 1 through 5 _ horsepower. 
Models in Cat. CE31-M571. 
298-9 *Reeves Pulley Co. 


Diehl offers Consolidated 
Motor Catalog and Price List No. 
CE-8-3540. Long experience in de- 
signing and manufacturing motors 
for industry to meet special re- 
quirements, problems. 
121 *Diehl Mfg. Co. 


Motors...... New bulletin A-2501 de- 
scribes in photos and captions the 
complete line of a-c. and d-c. 
motors, gearmotors, motor controls 
and motor-generator sets manu- 
factured by liance Co. 
443E Reliance Electric & Eng. Co. 


. booklet describes a 
new line of right angle gear motors 
from % through 5 hp. in all en- 
closures. Several cutaway drawings 
indicate construction and operation. 
443F Sterling Electric Motors. 


Bulletins describe o 
type or totally enclosed motors 
featuring: more power in less space, 
corrosion resistant frames, needed 
Bulletins 4 longer bearing life. See 

tcc MU-202 and MU-203. 
*Wagner Electric Co. 


Motors, Chemical New bulletin PB 
6000-8 describes remarkable new 
Elliott C-W totally enclosed chemi- 
ical motors. Protective features in- 
clude specially insulated windings, 
rotating slinger guard. 
443G *Elliott Co, 


Westinghouse Electric Corp. 
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RUPTURE DISK 


Accurate to + 5% of Rated Burst... Burst characteristics 
independent of temperature changes . .. Studies to date 
indicate No Fatigue Failure .. . Can be used at 75% 
of Rated Burst .. . Operational Temperatures to 650°F. 
permitted . . . Unaffected by action of practically all 
corrosives, except a few strong oxidizing agents. 


RUPTURED DISK 


PA 


HIGH TEMPERATURE DISK 


VACUUM DISK 


31915 AURORA 


TSITHMILIM CORPORATION 


e IMPERVITE impervious graphite 
Rupture Disks are a new idea in fran- 
gibles. In addition to their other ad- 
vantages, they provide almost 100% 
breakout of pressure membrane to 
allow full vent opening for safe 
escape of excess pressure... And 
because IMPERVITE Rupture Disks 
can be used at 75% of rated burst, 
they reduce the required differential 
between pressure vessel design and 
rupture disk burst pressure. Also, 
IMPERVITE Rupture Disks permit a 


smaller and less expensive inventory. 


IMPERVITE Rupture Disks are avail- 
able for use with gas or liquid. They 
are furnished in diameters from 2” to 
24” for pressures from full vacuum to 
250 psi at temperatures to 650°F., with 
a tolerance of +5% of rated burst. 


Get full information now, for simpler, 
more dependable, lower cost protec- 
tion of your pressured systems. Ask 
for Catalog No. 315. 


ROAD SOLON, OH 


This is aut... 





Get Longer Service LITERATURE . . . 


Packings, Braided Complete line 
at Lowest of S raided packings includes 15 
types, can handle difficult liquids in 


H the chemical, trochemical and 
Maintena nce eee refiner _— es. Request Bulle- 
tin P- > 
. * . 321 
in High Corrosion, 

ro 3 ag es a npenaet 
® yy ells how ack a tower, 
H ig h -Te m pe ra t ure largest recommended diameter for 


a packed tower, proper ratio of 
packing size to column diameter, 


* * 
Pu m pi ng eee a ith etc. Data on packing rings, saddies. 


138 *U. 8S. Stoneware Co. 











*Crane Packing Co. 








Rectifiers, Silicon Small size, light 
weight, high efficiency rectifiers are 
available for electrochemical equip- 
ment, d-c power supplies etc. Bul- 

suas letin GET-2689 brings complete 

details. 


444A General Electric Co. 
Regulators, Voltage...... 1 p. illustrated 
data sheet SE-L2579 described com- 


pany’s new Stabiline automatic 
voltage regulator type T7105. 


* Unit is suggested for unattended 
losesione, — ee. Bevis 6 
uperior Electr 0. 
» = CORROSION ~ 


Rings, Raschig, Povede Men 

are smooth, completely vitr ’ 
RESISTANT PUMPS strictly non-porous and iron free. 
They are chemically inert to acids 
of all concentrations (except hydro- 


fluoric). Bulletin. 
203 *Lapp Insulator Co. 








Both metallurgically and mechanically, Waukesha P.D. 
Pumps are designed specifically to meet the rigid de- 
mands of the chemical industry in pumping corrosive 
produc ts under most temperature conditions. The Wau- fatione factor, studies indicate. Can 
kesha Metals used are the result of over a quarter cen- be used at 75% of rated burst. Full 
tury of pioneering in corrosion-resistant formulas, in- information in Catalog No. 315. 

cluding stainless steels. And, mechanically, there are 443 *Falls Industries, Inc. 
at least eighteen reasons for the longer service and lowest Seals, Lubricated Chempro Seals 
maintenance already proved in the industry. These give highly economical service on 


“reasons” include such important factors as positive pumps handling acids, one. = 
sealing with Twin O-Rings, better load-balance between ay pan any My, aay Fa 
shafts and heavy duty bearings, larger, stronger shafts, ine conditions, See Bulletin 551. 

more and huskier splines for greater rigidity, less 343. *Chemical & Power Products 


wear and newly designed twin blade impellers for Spray Booth Spray booths of every 

better distribution of the load factor at all speeds and type, size and application are fea- 

pressures. There are many cared, in 36 p. oa alog, 5-7060. of 

‘ea ne tes on , escriptions and specifications for 

ey ay mers rag fe aeares you'll custom design units and ready- 
on f x want to KNOW about, made units. at 

44C DeVilbiss Co. 

















Sone 
I } G This drawing shows the close Starters, Compression Allen-Brad- 


ie — position between the heavy duty ley compression resistance starters 
We ball bearings and the corrosion afford solution for smoothing out 
y th resistant impellers — for re- starting current and torque of 
aed 4 . duced shaft slap and wear. heavily loaded squirrel cage motors. 

< Bulletin 640 and 740. 
402 *Allen-Bradley Co. 


1 








Larger diameter shafts, more 
and larger splines, plus a new Transformers 2 p. data sheet WE- 
stainless steel shaft seal with L25714 describes company’s new 
positioning pin, assure greater Powerstat variable transformer type 
rigidity to impellers and longer 2PF10 for applications where cur- 
service. rent requirements do not exceed 
1.0 ampere. 
444D 





Superior Electric Co. 











Turbines Both regular type wheel 

This new WAUKESHA 1957 Catalog gives you } or wide bucket “L” type wheel give 

has ia TERI i tellin you Coppus proven high quality 

he where tery. Write for your copy, telling and low maintenance cost. “L” type 

us what product you handle . . . Just a whee! is for use where water rate is 
essential. Bul. 135. 

*Peshive 69 *Coppus Engineering Corp. 


Displacement A Turbines, Gas The Clark Mark 

- TA gas turbine is the most modern, 
compost and efficient ete plant 
combination you can install. For 
information on Clark turbines, re- 


aed Bulletin 142. 
1 *Clark Bros. Co. 


postcard will do 








FOUNDRY COMPANY 


DEPT. U-8, WAUKESHA, WISCONSIN ~ © From advertisement, this issue 
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LITHIUM CORPORATION 
PLANT AT 
BESSEMER CITY, N.C. 





Handling & Packaging 





Bottles, Polyethylene Squeeze op- 
erated polyethylene dropper bottles 
with close control of flow rate and 
drop size now offered; said to be 
contamination proof, need no bulb 
fitments. TD1253. 
228Bd *U.S. Industrial Chem. Co. 


Containers, Materials Handling 
New 16-page catalog “CDF Ma- 
terials andling Containers” de- 
scribes in detail a complete line of 
vulcanized fibre trucks, trays, boxes, 
baskets, roving cans and barrels. 
445A 

Continental-Diamond Fibre Co. 








Conveying Equipment Bulletins 
available on belt conveyors, feeders, 
ship loading boom conveyors, stack- 
ing conveyors, storage and reclaim- 
ing systems, vibrating conveyors, 
conveyor-elevators. 
58-9a *Stephens-Adamson Mfg. Co. 


Conveying Equipment Bulletins on 
conveyor belt cleaners, headshaft 
holdbacks, grizzlies & screens, cen- 
trifugal pilers, bin and _ tunnel 
gates, car pullers & spotters, hoists, 
bucket elevators. 
58-9b *Stephens-Adamson Mfg. Co. 








Conveying Systems, Pneumatic 
Complete line of pneumatic trans- 
port systems provides varied in- 
Stallations. Air activated nn 
ers, air conveyors, automatically ’ . . 
controlled systems. Literature. Industry S blistering pace demands. ee 
374-5 *Kennedy-Van Saun Co. 


Conveyor Belts, Wire...... Cambridge ALL-OUT BOILER PERFORMANCE 


woven wire conveyor belts are made 








any metal or alloy. Can be wed | LIKE LITHIUM CORP. IS GETTING 


under a wide range of conditions. 
Reference Manual. Lithium, the “Horatio Alger’ metal, economy pay off in the front office, 


328 *Cambridge Wire Cloth Co. . ’ : 
is making an impact on every segment too. Here's why: 


Cones es: - Mew rae Hy tha of industry ...and Lithium Corp. of Complete factory-assembled units. 
ing surface with precision roller America’s plant at Bessemer City, Bros Packaged Boilers are self-con 
— > aoe 2492 ee Se N.C. is meeting the mushrooming de tained units, easy to transport and 
pond Sesiiee aie” as mand by peak load refining. This easily installed at low cost. They go 
445B Link-Belt Co. processing requires high pressure on-the-line with simple service con 
Conveyer, Serew...... Bulletin 087 tells steam for vacuum jet equipment, a nections ...no time or money wasted 
how  Flo-tube screw conveyors load of 60,000 Ibs. per hr. at 140 psi. on slow, costly erections at the plant 
handle bulk materials from fine- on the two Bros Packaged Boilers. These boilers quickly respond to vary 
mesh size up to 2-in. dia. Units This peak load boiler performance ing loads; they supply steam require 


move or feed wide range of mate- ite y 
rials at controlled rates. is important, of course. Another big ments often expected only of larger, 


445C Canton Stoker Corp. point in the Lithium plant boiler more expensive boiler equipment. 
Conveyors..... Company offers details room is nominal maintenance; water Capacities range from 4,000 Ibs. 
on its line of conveyors—belt, roller, tube inspection of these Bros boilers atave 
vod get oe ‘hb: we bee I steam per hour and up. Whatever 
power "te rave cOrmanens or after 15 months of near-capacity op your steam needs, Bros has the pre 
portable. Spiral chutes, pneumatic eration showed no scale formation. cise Packaged Boiler for the job. 
sapes. ae ~ tord Conve c That's the kind of performance that These units burn oil, gas, or both 
ee ee makes a real hit with boiler engineers; Equipped with fully automatic, semi 


Conveyors “Power and Free,” 16 p. yet Bros-engineered flexibility and automatic or manual controls, 
brochure describes and illustrates 
ten major materials handling func- 
tions which invite use of company’s 
conveyor systems. Includes installa- 
tion pictures and diagrams. 

45D Jervis B. Webb Co. 


Cylinders, Seamless Versatile, 


smooth, lightweight seamless cyl- 

inders are used to ship and store BROS Incorporated 
many compressed gases at greater (formerly Wm. Bros Boiler & Mfg. Co.) 

savings. Bate, dependable, eco- JS y ° 

nomical. Specification sheets. » 

15 *Pressed Steel Tank Co. 1057 TENTH AVE. S. E. MINNEAPOLIS 14, MINN. 














POWER DIVISION 











* From advertisement, this issue 


CuemicaLt Encrneertnc—August 1957 





LITERATURE . . . 





Feeder-Conveyor-Elevator . . 
Bulk-Flo is endless chain with 
spaced solid. flights in closs-fitting 
enclosure, for moving free-flowin 
materials in horizontal, inclined, 
and vertical directions. Book 2475. 
446A Link-Belt Co. 


Rotary Airlock Feeders 
for practically every Fe re- 
uirement. Standard duty, heavy 
uty and Blow-Thru types, suited 
to higher or lower pressure in sys- 
tems or lines. Bulletin P-55. 
354 *Prater Pulverizer Co. 


Loaders, Front End New 16-page 
catalog, Form No. 1033-5-57 gives 


Contervatively Rated Capacities, Plus Maboles you details on five ‘Tracto-Loader 
front-end loaders we 4 in oe. 
cutaway an 


d ion. F PS 
of Safety to Handle Normal Overloads ae, ee ere, 
in Year ‘Round Operation 4468 Tractomotive Corp. 


Packaging How to cut costs, sim- 
lify packing and improve packag- 
ng of heavy products is discussed 
in booklet #12. Examples illustrate 
packing of motors, Fe mer etc. 
446C nde Dauch. 





























Bulletins available about 

new Floaxial scales. “Floxia!” is a 

name created to describe several 

engineering principles applied to 

weighing machinery; covers several 
improvements. 

*Pairbanks-Morse & Co. 


Scales Catalog offers wide range 
of scales for use in chemical in- 
dustry from 2000 mg up to 100 Ib. 
Form 3333 details 34 different mo- 
dels with illustrations and specifi- 
cations. 
446D Exact Weight Scale Co. 


Scales, Bagging......Details of auto- 

matic bagging scales given in bulle- 

tin 0357. Equipment handles rains, 

small pellets, etc. Three styles— 

floor portable, overhead stationary, 
overhead portable. 

446E Richardson Scale Co. 











Morris Mixed Flow Pumps 
Tanks, Floating Roof Company 


offers complete information on new 
floating roof oil and gasoline stor- 


oo _ 
age tanks with patented 2-point 
There ts Ga Morris Pump Fg poe Also Plant 
urvey Report No. 4. 
That Suits Your Job Better 183 *Nooter Corp. 
; ’ 7 Bulletin 574, 12 p.. 
Morris pumps have that built-in margin of safety that TanContains descriptions. specifications 


and dimensions of company’s ver- 


assures you peak performance in your pumping operation tical and horizontal tanks. Photo- 
graphs show typical bulk tank in- 


stallations in many fields. 
446F 





Day Co. 





Rugged durability permits continuous operation even under the 
most strenuous working conditions. Modern design and engineerin Trucks, Electric Fork Company of- 
8 g 8 8 fers L-S Master Line Catalog and 


assure freedom from mechanical difficulties. The Morris pump L-S Model “J” Catalog #33. Model 
operates with a minimum of attention . . . lowers maintenance “J” is a compact, maneuverable, 
silent electric fork lift truck. Re- 


costs... can be quickly dismantled for inspection tae avoids quest catalogs. 
lengthy lay-up time. For heavy duty pumping . . . specify Morris. 446G *Lewis-Shepard Co. 
A ee~ 5 vg po ' Connaiere line 
T t of Baker-Raulang industrial trucks 

e vast experience of Morris sales engineers ao canned ta ae 
enables them to recommend the Morris Pump cluded are data on construction 


best suited for your particular Job. For more foaeares and tables of specifica- 
ons 


complete information write today. 46H Baker-Raulang Co. 














pereeere ee roons,. Trucks, Lift......Model FT-100 lift 
° ee, truck has the extra weight, trac- 
tion and operator controls for su- 
O Is: ormance. Can carry a 
MA H E W K Baar 25% grade. Send for 
Bulletin B 
CENTRIFUGAL ’ im. BALDWINSVILLE, N. Y. 83 rae Co. 
, ° es Offices in Principal Cities 
*..,,, PUMPS... wv 
* From advertisement, this issue. 
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Unloading System Improved pneu- 
matic system for rapidly unload- 
ing cars of dry pulverized and 
ranular materials described in 
ulletin 174. Features multi-stage 
fan for longer runs. 

44 prout, Waldron & Co. 





Heating & Cooling 





Condensers Combination unit has 
condenser and ejector enclosed in 
one shell, does away with separate 
water and vapor systems. Vacuum 

roduction or steam _ turbines. 
rochure M-5-32. 
442 *Southwestern Engineering Co. 


Coolers, Oil You'll find informa- 
tion on a complete line of oil cool- 
ers in Bulletin 12C, Type BD Oil 
Coolers. These single and double 
pass coolers find use in lubrication, 
power and processing. 
447B Schutte & Koerting Co. 


Generator, Pac ed Steam 
you get in Erie City “FT” fire tube 
ackaged steam generator is de- 
failed in new comprehensive cata- 
log 56A. Using forced draft, unit 
has 5 sq. ft./hp. 
447C Erie City Iron Works. 


Generators, Hot Water New line 
of hot water generators is pre- 
sented in Bulletin 1000. Features 
forced recirculation of water 
through tubular circuits of the 
Boiler. Request a copy. 
447D International Boiler Works. 


Heat Exchangers Bulletin M-306 
catalogs company’s standard heat 
exchange equipment. Tables pre- 
sent design data, approximate film 
coefficients, effect of fouling factor 
and tube characteristics. 
447E Lummus Co. 


Heat Exchangers Catalog illus- 
trates CONSECO services; designs, 
manufactures and installs all types 
of custom heat exchangers for any 
application. Also contains table of 
thermal standards. 
447F Condenser Service & Eng. Co. 


Heat Exchangers For highly cor- 
rosive liquids or gas. Young stainless 
steel heat exchangers are designed 
to meet the specific needs of indus- 
try. Single pass or Multipass types. 


Catalog 1254. 
338 *Young Radiator Co. 























Heat Exchangers, Graphite 
neering manual] tells complete story 
on Polybloc graphite-block heat 
exchanger. General description, 
how it operates, advantages, appli- 
cations and design data. 
447G Carbone Corp. 


Heat Transfer Equipment Partial 
list of material processed with A-C 
heat transfer equipment: limestone, 
lime, dolomite, magnesia, alumina, 
bauxite, manganese oxide, iron ore, 
etc. Bul. 25C6177. 

285 .. .. *Allis-Chalmers Mfg. Co. 


Heat Transfer Equipment Com- 
pany has competently skilled per- 
sonnel and modern mechanical 
facilities, provides wide range of 
heat transfer equipment, includ- 
ing shell and tube reactors. Bulle- 

n. 
283 *Henry Vogt Machine Co. 
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VE 


— 


— 


A, 


OB Clear Sky 
Om a 
pul ted Stack 


When gases are treated 
in a Peabody Scrubber! 


e Objective 
CLEAN * COOL - ABSORB 


simultaneously by means of the 


PEABODY 


Multi-orifice Impingement Baffle Plate 


e Design 
Thousands of gas orifices 
An impingement baffle over each orifice 
A controlled blanket of liquid 


e Operation 
Suspended matter trapped 
Heat transferred 
Solubles absorbed 


e Result 
Clean, dry, cool gas! 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N.Y. 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED © LONDON, S.W. 1, ENGLAND 





Panalarm Annunciator 
pinpoints process 
"off-normals”’ 


In the process industries and among 
users of automatic machinery, trouble 
is minimized when it’s caught early. 
That's the purpose of the Panalarm 
Annunciator System — a continuous 
monitor of your process. 


One typical adaptation of the mod- 
ular Panalarm system is engineered 
to differentiate between the first “off- 
normal” and subsequent “off-normals” 
caused by the first. This feature al- 
lows instantaneous recognition of the 
of trouble in a “chain 


prime source 


reaction.” 


Another adaptation is designed spe- 
cifically for motor start-up and shut- 
down. It has also been successfully 
adapted for supervisory control, pump 
control and programming. 


Your Panalarm sales engineer will 
be happy to make a survey of your 
requirements to determine whether a 
Panalarm system can aid productivity 
and safety in your process. For elec- 
trical and mechanical data on stand- 
ard systems, request Catalog 100B on 
your letterhead, 


Division of 
PANELLIT, INC. 


7413 N. Hamlin Avenue, Skokie, Illinois 
Panellit of Canada, Lid., Toronto 14 


Engineered information mona for industry 


Panalog 
information 
Systems 


Panellit Service 


Graphic Panels, 
Corporation 


Control Centers 


445 





LITERATURE... . 





Heat Transfer Equipment 
brochure on Marlo stainless steel 
heat transfer equipment deals with 
cooling towers, extended surface 
coils and other items. Request 
Stainless Steel Bulletin. 
399 *Marlo Coil Co. 


Heat Transfer Units Valuable 
ideas based on installations of 
Tranter Platecoil heat transfer 
units are contained in bulletin on 
Platecoil construction, installation 
and 





cost-saving advantages. Bul. 


Tranter Mfg. 


: Grid Products Catalog 
956 holds complete story on Grid 
unit heaters, blast heaters and Grid 
radiation for chemical plant use. 
Grid cast iron steam heat transfer 
surface described. 

38 *D. J. Murray Mfg. Co. 


Heaters, Dielectric Shorter proc- 
essing time maximum production 
per unit of floor space, streamlined 
work flow, minimum heat loss, im- 
proved working conditions, simpli- 
fied operation. Bulletin 15B6431C. 
118 *Allis-Chalmers Co. 


Nozzles, Gas Burner...... Data sheet 
No. 804D furnishes complete infor- 
mation on burner nozzles used for 
blast firing of air-gas mixtures 
into open ports of furnaces, kilns, 


kettles, etc. 
A Hauck Mfg. Co. 


Ovens. . Bulletin 157, 16 p., illus- 
trates and describes a complete 
line of industrial ovens for baking, 
drying, curing and heat treating 
Covers batch type ovens, conveyor 
type, heating systems. 
448B Young Bros. Co. 


Pilots, Gas......Data sheet No. GB811 
highlights features of this blast 
type pilot that give it exceptional 
ame stability and long life. In- 
cludes aids to selection and ‘eppli- 


cation of the pilot. 
448C Hauck Mfg. Co. 


Thermo-Panels ..Cost less and per- 
form better—an improvement on 
pipe coils. Save space and heat or 
cool more efficiently. For use in 
heating and cooling of liquids, slur- 
ries, etc. Bulletins 355 and 257. 
BR468 *Dean Thermo-Panel Div. 


Towers, Cooling Features of new 
induced draft cooling tower in- 
clude drift eliminators, full cone 
spray nozzles, rugged redwood 
framing, straight-line bracing, ven- 
tilated casing. Bul. CT-57-1. 

28-9 *Foster Wheeler Corp. 


Traps, Steam Non-freeze service 
is guaranteed for outdoor steam 
trap depicted in bulletin 257. Spe- 
cifications and capacities of the 
traps are given along with dimen- 
sions and piping diagram. 

448 V. D. Anderson Co. 





























Traps, Steam 60 p. catalog con- 
tains complete information on full 
line of steam traps. Dimensions, 
capacities and prices of traps, 
strainers, separators, reducing 
valves and engine sto 


448E Strong, Carlisle Hammond. 





Traps, Steam......Company offers 44- 
p. Steam Trap Book, a factual guide 
to better trapping, as well as the 
No. 1, 1956 issue of the Armstrong 
Trap Magazine containing details, 
drawings, photographs. 

38: *Armstrong Machine Works. 
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Since 1903 
24” Station Regulator in 
Continuous Service Since 1903. 
Converted 1956 from Water 
to Mercury Seal. 


BACK IN SERVICE 
FOR ANOTHER 
54 YEARS IN 
NEW ENGLAND 


Norwalk Engineered Valves 
keep gas and air 
under positive control 


Norwalk can modernize your gas 
and air control equipment and 
keep it modern at low cost. Nor- 
walk regulators in service can 
be converted readily from liquid 
seal to diaphragm control to 
meet changing conditions, From 
11 factory branches, Norwalk 
provides quick delivery and spe- 
cial engineering know-how for 
controlling flow at high and low 
pressures—in pipe sizes from @ 
to 42 inches and larger. 


When you have a flow control 
problem— 


INDUSTRY'S COMPLETE LINE 
Check Valves Pipe Sizes %" to 42”. 
End Models to 4’. 
Manometers Pressure or Vacuum 
Pressure Controllers Pressures to 5 psi 
Appliance Regulators Pipe Sizes 2" to 2”. 
Station Regulators Pipe Sizes 3’ to 24”. 
Seal or Diaphragm Types. 
Relief Valves Pipe Sizes 2" 
Filters Pipe Sizes 2" and up. 


Screwed 


Liquid 


to 24”. 


Complete Engineering Cooperation 


"ou Nat VALVE CO. 


SOUTH NORWALK, CONN 
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LUZERNE 
PVC 


PIPE & FITTINGS 
Will 
Help Solve Your 


Corrosion Problems! 





‘ 


Having trouble with corrosion or internal 
build-up of slime and scale in your piping? 
The smooth inside surface of LUZERNE 
rigid, unplasticzed Polyvinyl Chloride Pipe 
and Fittings means less of this difficulty; and 
because it’s non-metallic, electrolytic action 
is eliminated, too, 


LUZERNE PVC Pipe and Fittings are light 
in weight, easy to install with either screwed 
fittings or welding socket fittings, and eco- 
nomical, Immediate delivery. Sizes 4” to 6”. 
(Large sizes on request.) 


a eee ee 


SEND FOR BULLETIN PVC 1200 





LUZERNE offers an improved and expanded 
line of HARD RUBBER VALVES for Chem- 
ical Applications . . . Flanged Valves. . . 
Threaded Screw Straight Way Valves ... 
Screw Stem Angle Valves . . . Globe Valves 

. all with improved Du Pont Teflon packing. 











Custom Molding 


The LUZERNE RUBBER CO. 


100 Muirhead Avenue 


Sales Representatives 
ALBERT J. COX CO. 
Chicago, Ill. 

R. C. FOLTZ CO. 
Houston, Texas 
L. A. RUBBER & ASBESTOS WORKS 
Los Angeles, Calif. 


Trenton, N. J. 
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Traps, Steam......Give faster, more 
effective condensate removal. Pow- 
erful valves action, positive shut- 
off, high capacity & each unit 
service tested. For more details, re- 
quest new Bulletin No. 1055. 

78 *W. H. Nicholson & Co, 





Traps, Steam Descriptive bulletins 
are available on several types and 
sizes of Yarnall impulse steam 
traps for light or heavy conden- 
sate loads, normal or marine con- 
ditions. 
131 *Yarnall-Waring Co. 





Instruments & Controls 





Analyzer, Gas Based on the prin- 
ciple of measuring sound velocity 
in a gas, analyzer offers high de- 
gree of precision, Bulletin 175 gives 
diagrams and design features of 
this instrument. 
449A National Instrument Labs. 


Analyzers, Moisture Nuclear Mag- 
netic Resonance (NMR) analyzer 
measures the total moisture con- 
tent of the material being tested, 
with extreme speed and accuracy. 
Technical data available. 

406 *Schlumberger Well Surveying 








Annunciator Systems .New 32 p. 
catalog describes the complete line 
of standard, integrated Panalarm 
Annunciator Systems for industry 
Company makes full details avail- 
able in Catalog 100B 
L448 


Panellit, Inc. 





Annunciator System.. 20-page bul- 
letin “Scam Self-Policing Annun- 
ciator Systems for Industry” tells 
how these systems continuously su- 
pervise control systems and machin- 
ery and conserve manpower 
449B Scam Instrument Corp. 





Chromatography Instruments...... 
New Chromatograph will be shown 
at I. S. A. show in Cleveland; 
described in Folder ND46-91(4) as 
a vital advance in gas chroma- 
tography instrumentation 
336 *Leeds & Northrup Co 


Computers, Digital......£101 small 
electronic digital computer solves 
problems between the scope of desk 
calculators and costly “electronic 
grains”, saves technical manhours 
Request booklet. 

191 *ElectroData Div. 








Control System......Economical sys- 
tem controls operation of pumps, 
valves, gates, etc. from central con- 
trol point. Details given in 12 p. 
illustrated color bulletin 240-p2A. 
Request a copy. 
449C Builders-Providence Inc. 


Control Systems, Dynamic Bulle- 
tin G-102 describes new develop- 
ment in dynamic system control 
one or more variables. Emphasis 
on aeronautical testing; diagrams 
show general industrial use. 

CDC Control Services. 


Controls, Pressure-Vacuum.......Four 
bulletin pages cover yg yy 
uum controls—Types G9, H9, J10 in 
Bulletin 5-1; Type H12 in Bulletin 
5-2; Type J6 in Bulletin 5-3 and 
Type J96 in Bulletin 5-4. 
449E United Elec. Controls Co. 











* From advertisement, this issue 


in micron sized products 
continuously ground in a 
FLUID ENERGY 


JET-O-MIZER 


‘most any product — from ABRASIVES 
to WAXES—will be more valuable 
when ground to between 4 and 3 
microns average particle size, with 
narrow classification range. (Also 
coarse grinding to minus 200 mesh 
with minimum of fines.) 

The Jet-o-mizer operates with air 
or steam—no moving parts—low 
maintenance even grinding abrasives. 

Other operations can be com- 
bined with grinding, such as coating, 
dehydration, chemical changes, and 
sO on. 

Jet-o-mizer Mills are being used 
successfully to grind —and upgrade 
— agricultural chemicals, pigments, 
minerals, metals, ceramics, drugs, 
foods, plastics, abrasives, carbona- 
ceous materials, and many others. 

Jet-o-mizers range from labora- 
tory size to 8000 Ibs./hr. produc- 
tion models. 

Investigate our complete TEST 
facilities and our CUSTOM grind- 
ing services. 

Write for our new descriptive bul- 
letin on Jet-o-mizers and Jet-o-clones, 
the patented Fine Particles Dust 
Collectors, 


FLUID ENERGY 
PROCESSING & EQUIPMENT 
Company 


Richmond & Norris Sts., Philadelphia 25, Pa. 





(Formerly known as the Wheeler-Stephanoff Mill) 
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LITERATURE .. . 





Controllers & Recorders 
New! 4000 Series 4000 Thesmotecis for indicating, 


Th tr ' P| ee or enn | whe 
oper range - 
BARBER ermotrols tor te 1000 degrees be ‘Mercury-actuat- 
. Bu - ‘ 
C OL M AN indicating, 450 ai *Barber-Colman Co. 


Controls, Temperature......16 p. cata- 

Recording, and log presents company’s fine of 
Standard local mounted tempera- 

ture controls. Includes theory, fea- 


Controlling tures, general specifications, etc. 
+ ena the new Catalog Section 


440 United Elec. Controls Co. 


Detector, Newly improved 
detector—traces one part of helium 
in two million parts of air—an- 
nounced by G. E. Simplified con- 
struction. tails given in bulletin 
GEC-336B. 
450A 








General Electric Co. 





Indicators, Sight Glass..... OPW Visi- 
Flo sight glass indicators visibly 
alert you to rate of flow, viscosity, 
color of liquids, clarity and purity 
of product. Bulletin F-6 describes 
poe line. 


*Jordan Corp. 





Instruments Temperature and 
pressure instruments for use in the 
petroleum and chemical industries 
are individually illustrated and 

Cumin described in a new 4 p. leaflet. 

Recording Thermometer Recorder- Controller Indicator Controller 450B. Weksler Thermometer Corp. 





Instruments, Electronic...... For an 
entire line of miniature, panel- 
mounting electronic instruments, 
36 p. catalog and designer’s guide 
has photos, outline drawing, theory 
of operation, mounting details. 
450C Trio Laboratories, Inc. 


Meter, Air Velocity Illustrated 
brochure describes instrument that 
reads both suction and supply air 
velocities. Details made available 
in a new company bulletin #2448. 

linois Testing Labs. 


‘ sn . oe Meters, Flow Figure 844 Flowrator 
New 4000 Series Thermotrols for indicating, con ater ives ol te edvemtanee of 


trolling, or recording service have standard variable area flowmetering and 
: . high capacity—linear flow output, 
operating ranges of —40 to 1000° F. All are all-metal construction, wide meter- 


‘ . ‘ ing range. Catal 10-A-43. 
mercury-actuated with recorders being available 188 ° 








*Fischer & Porter Co. 


as single-, two-, and three-pen units. A wide Meter, Liquid New stainless-steel 

variety of control forms is possible because of Soe Mae employs notating 
e . : H disk metering principle. Cutaway 

plug-in chassis design. owes. os and register ens. end 

, uids meter handles. 

Other outstanding features of the new Thermo- 4508 Neptune Meter Co. 


trols line include: Invar metallic compensator Meters, Liquid Industrial metering 
for case, friction-free pen arms, electronic control enn Ay HI we Ry one d 


nos . . : “ 4, select best meter-register combina- 
action for controllers with the Wheelco ‘Elec Gem fer aay toe tues can te han- 


ic Link,” tri ives. dled with standard meters. 
tronic Link,” and electric clock chart drives die i 











Bulletin T, 1585 has more data on these new Meter, Reaction End Point 

, ; d ‘ feat 
Thermotrols. It’s available from your nearby and applications > end point meter 
. or polyme on reactions. Se 
Wheelco field engineer. on viscosity of reactants. Data 
sheet #020. 

450F Brookfield Engineering Labs. 


BARBER-COLMAN COMPANY | "is, Betectanee ——High-senatiy- 
detalied in bulletin 161, Instrument 

ad e etin 161. Ins en 

Dept. T. 1585 Rock Street, Rockford, Illinois comes in two parts; exposure head 

BARBER-COLMAN of CANADA, Ltd., Dept. Q, Toronto and Montreal, Canada = measurement unit. Request a 
450G Gardner Laboratory. 








Industrial Instruments * Automatic Controls * Air Distribution Products * Aircraft 
Controls * Electrical Components * Small Motors * Overdoors and Operators 
Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery ° From advertisement, this issue. 
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Meter, Vibration Instrument for 
analyzing harmful vibrations in 
machinery described in bulletin 
1538C. Design features, specifica- 
tions, and price lists are included. 
Request a copy, 
451A Consolidated Electrodynamics. 


Oscill ph, Recording Features 
reduced space requirements, 28- 
trace recording, electronic timing, 
12 record speeds. Design specifica- 
tions fully described in new prod- 
uct announcement. 
451B Consolidated Electrodynamics. 


Recorders, Moisture Alnor Dew- 
pointer enables any shop man to 
read dew points accurately and 
uickly, because it lets him see the 
og in a sealed chamber under con- 
trolled conditions. Bulletin. 

L454 *Tlinois Testing Labs. 


Recorders & Indicators, Cases 
Honeywell Tel-O-Set instruments 
are om to install because com- 
any will ship cases separately and 
nstall chassis and controller later, 
at startup. Cat. C1001-1. 
40-1 *Minneapolis-Honeywell. 














Regulators, Pressure Specialists in 
control of flow of steam will be in- 
terested in brochure 1011. Describes 
pressure regulators with illustra- 

ions, selection data and steam ca- 
acity table. 
51C Spence Engineering Co. 


Bulletin 110, “A Brief 
Guide to the Brooks Rotameter 
Line” helps you select the — 
hentgg Rp a eh Fa md mel at all the work they do. And we know it’s important 
indicates limitations of models. ‘ »y kee king. 
451D Brooks Rotameter Co. that they heap working 


Recorder-Reproducer System Take, for example, the 39 Goulds pumps ordered for the new plant 
New data system features : , é : x 
single chassis, modular construc- being built by the Buckeye Cellulose Corporation. 
tion, 14-inch reels, voltage monitor- . | i do th k at k 
ing; simultaneously records and A number-happy chap figures theyll do the work of a bucket 
reproduces. Request information. 
451E Consolidated Electrodynamics. 





Pumps are old stuff to us. But now and then we're still amazed 





brigade of about 3800 men—and cost considerably less. 





Thermocouples......“AutoRef” pro- T » 2 » way—the ange from a little 

dee Sa, Gucusahe eald-tundlion Those 39 pumps, by the way the ba ng from a littl 
compensation for thermocouple cir- one-inch model up to five in the 14” size—can move well over 
cuits where temperatures and other ae ¥ aX - . 
D.C. signals must be read together. 8,000,000 gallons of liquid an hour. Because much of Buckeye’s 
Request Bulletin 81-E. \ ‘ ‘ , , 
439 *Thermo Electric Co. pumpage is corrosive, many of the pumps are of stainless steel. 





Thermometer Probe, Resistance ; C j ; ; 
By utilizing a grid of extremely The gist of all this: Pumps are important in almost any plant— 
fine platinum wire welded to plat- a ; : 
inum lead wires, tiny probe is ca- they deserve a lot of careful planning 

able of operation over range of ai , ‘ ’ ‘ ‘ 
rom 0 to 1200° C. Bulletin. the kind of planning we’ve been doing for 109 years. 


451E Arthur C. Ruge Assoc. 





Thermometers, Resistance...... New The kind of planning we can put to work for you 
RdF Strapon resistance thermom- the acids, paper stocks, corrosive alkalie 
eter can be used in the presence of whether you pump ac id " paper tocks, ilkalies, 
radioactive fields, high humidity, salt water, slurries, or just plain old water. 
water, alcohol, salts, mineral and 
vegetable oils. Literature. 
B463. *Arthur C. Ruge Associates. 





Thermostat Electric thermostat 

designed to control temperature GOULDS PUMPS, INC. 

and movement of heavy liquids seneca Falls, N. ¥., Main Office and Works 

where flow must begin before se- Branches 

lected temperature is reached is ATLANTA. 15 Peachtree Place, N.W 

Sones in bulletin RT-808. boson Room 414, 1330 Beacon St 
z rookline, Mass 

Robertshaw-Fulton Controls Co. CHICAGO, 53 West Jackson Bivd 


Thermowells Bulletin No. D, 4 p., PUMPS FOR INDUSTRY pote ipl 
describes expanded line of indus- YEW YORK CITY, Room 1503, 1! Park Place 
trial thermowells, both bar stock PHILADELPHIA, 2099 North 63rd St 
and built up, and the alloys in PITTSBURGH, Room 512 
which they are available. Specifi- Bessemer Bldg, 104 - 6th St 
cations are listed in chart form. TULSA, 543 East Apache St., P. 0. Box 6157 
451H Thermo Electric Co. 








West Coast Representative; GOULDS PUMPS Western, Inc., 1919 N.W. Thurman St. Portland 9, Oregon 
* From advertisement, this issue in Canada: The A. R. Williams Machinery Co, Ltd in all principal citte 
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LITERATURE .. . 





Le Transmitter, Floatiless 
.° +h, system transmits water or waste 
for MIXINg oe ge flow measurement from a Parshall 
1 am flume to a flow recorder is described 


Silicone rubber compounds ™ sheet, B31-35. eee: a 
. Ire Foxboro Co. 
BAKER PERKINS mixers are chosen 0 


4 ‘ * ( New Ashcroft pneumatic pressure 
for high production and 1 ai Transmitter available with pres- 
poss ’ — sensing elements in a = 
: a pressure Tengee & Bourdon 

extreme ; tube materials. 340. 
136 *Manning, , & Moore. 


cleanliness P “ Catalog 0-57 describes 


fay the Brookfield synchroelec- 
tric viscometers, special models, ac- 
cessories, and includes interesting 
highlights on viscosity as a valuable 
product dimension. 

452B Brookfield Engineering Lab. 


Warning Instruments......USG alarm 
gages and thermometers provide a 
werning signal (light, bells, etc.) 
when temperature or pressure in a 
process rises or falls beyond pre- 
determined limits. Data. 

346 *U. S. Gauge Div. 














Pipe, Fittings, Valves 





Conduits, Aluminum Compeny of- 
fers literature and one-foot sample 
of Alcoa Aluminum Electrical Ricid 
Conduit, which weighs 2/3 less than 
steel, is safer, easier to bend and 
thread. No straining. 

137 *Aluminum Co. of America. 


Ducting Systems, ae ethylene 
How welded polyethylene ducting 
solved corrosion problems in han- 
dling of alkali and acid fumes is 
treated in new booklet. Applica- 
tion and specification data given. 
452C American Agile Corp. 








= ; ‘ Fittings, Pipe Company offers 
At the Dow Corning silicone plant in Midland, Michigan, some of the first comprehensive catalog of their 
wa A : ; stainless steel pipe fittings, corro- 
pages in the history of silicone rubber were written, Today in Dow Corning’s large, sion resistant and reasonable in 
modern Silastic* building, Baker Perkins chemical mixers such as the one a. am Se Senge dimen- 
*Camco Products Inc. 


new product of chemical research. “weight aa teneced thie ue 

: : : . a / seals with reduced _bolt- 
Dow Corning engineers, with years of experience in silicones, invariably choose aw on valve or pump flanges. 
rugged, dependable B-P mixers because these machines get out a record yg nee Teper Pace 


volume of silicone rubber production with a minimum of lost time in cleaning and Sa Bul. “Tube Turns 


shown here, are steadily at work, busily filling the demand for this 








servicing. Dust-tight, these B-P mixers assure perfect product cleanliness. Hose, “Dacron”-Jacketed 

, ri : dustrial hose jacketed with 100% 
All B-P mixers are constructed in iron, steel, or alloys suitable for the material “Dacron” polyester fiber is stronger, 
: : lighter, easier to handle, and much 
to be handled. In addition, they can be built for vacuum operation, more flexible than previous types. 


and are particularly suited to mixing and drying heat-sensitive materials that ee ee SS 





go through a wide range of physical states, such as from a liquid to a Hose, Flexible New bulletin 70 
gives price lists and complete in- 
formation on flexible hose and duct 
: : ; ? products. Examples of industrial 

Call on your Baker Perkins Sales Engineer today. His long experience applications; tabled for easy refer- 
is yours for the asking. 452D Flexaust Co 
*T.M. Dow Corning Silicone Rubber 


plastic, to a powder . . . in one continuous operation. 





Joints, Expansion New 72 p. cata- 
log cores the design, manufacture 
and application of the company’s 
line of packless corrugated expan- 


IN | sion joints, including three new 
K S N - SAGINAW, MICHIGAN Se ee a 


346 * From advertisement, this lesue. 
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Joints, Expansion & Bellows...... Sola- 
Flex liows and expansion joints 
are engineered for long periods of 
rugged service under severe tem- 
perature extremes, hot and cold. 
a latest catalog. 

*Solar Aircraft Co. 





Monarch’s advance 
design reduces clogging and guar- 
antees dependable applications to 
wax fruits, rinse vegetables, dry 
eggs, powder milk, wash filter cake, 
etc. Catalog 1. 
R466 *Monarch Mfg. Works. 


Nozzles, Spray Company provides 
a 48 p. industrial catalog with full 
data on thousands of standard and 
special nozzles—for every type of 
spraying. Also information on re- 
ba ey equipment. Catalog No. 24. 

*Spraying Systems Co. 








Operators, LimiTorque 

push-button valve operator opens 

Rod closes ag type of valve quickly 

and 4g t guarantees against 

damage to valve stems, seats, etc. 
Catalog L-550 

14 *Philadelphia Gear Works. 


Pipe, Clay Applications and struc- 
tural features are set forth in a 
new brochure. This chemically in- 
ert pipe boasts a self-locking joint 
which pees installation. 
453A binson Clay Product Co. 


Pipe, Plastic General-purpose 
moderatel y priced rubber-plastic 
ipe handles most common chem- 
cals to 170 except few 
strong acids & organic solvents. 
Tough, odorless, tasteless. Bulletin 
8 








0. 
340C *American Hard Rubber Co. 


Pipe, Plastic Ace Revivor is a rigid 
threaded plastic pipe with good 
aging and high impact strength. 
Not affected by most inorganic 
acids and alkalis. Company offers 
full details in Bulletin CE-56. 
340b *American Hard Rubber Co. 


Pipe, Plastic mee high impact 
plastic pipe and fittings catalog is 
available. Covers applications, 
chemical resistance ratings, elec- 
trical properties, physical proper- 
ties and working pressures. 
453C Triangle Conduit & Cable Co. 


Pipe, R Ace Parian odorless, 
tasteless, rigid polyethylene pipe 
Stays tough at sub-zero tempera- 
tures. Best chemical resistance of 
any plastic at room temperature. 
Request Bulletin 351. 
34la *American Hard Rubber Co. 


Pipe, Saran Lined Saran lined 
pipe, fittings and valves cut corro- 
sion costs ...can be cut in the field 
with available pipe fitter’s tools. 
Liquid never touches metal in 
saran lined pipe. Request details. 
88 *Saran Lined Pipe Co. 


Pipe, Stainless Steel Company 
States that stainless steel pi and 
tubing is the cheapest kind of 
down-time insurance; it absorbs 
blows without damage, protects 
against sudden leaks. Catalog. 
386 *Damascus Tube Co. 


Pipe & Fittings......Latest technical 
information on pressure-rated plas- 
tic pipe and fittings is presented 
in new 8 p. booklet. Includes com- 
plete tables on pressure drop, 
pressure-temperature ratings. 
453D Crane Co. 























* From advertisement, this issue 
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The Chemical 
Industry Looks To 
AMERICAN AGILE 


® During the many years AMERICAN 
AGILE has worked in corrosion- 
resistant plastics, its outstanding 
reputation was built upon its per- 
formance in research, development 
and quality controlled production of 
plastics for the chemical process 
industries. 

* In 1949 as one of the nation’s first 
commercial processors of polyethy- 
lene, American Agile evolved the 
techniques of molding and fabricat- 
ing the plastic. 

* In 1950 Agile introduced the 
spraying and forming of polyethy- 
lene structural shapes to meet oper- 
ating conditions in which other 
materials failed. Also, Agile intro- 
duced coating of metal targets with 
modified polyethylene. 

* In 1951, welding of polyethylene 
and polyvinyl chloride was intro- 
duced in this country by Agile which 
then made the techniques and the 
welding equipment available to 
other processors. 

¢ In 1954 another Agile first was 
the introduction of irradiated poly- 
ethylene molded parts whose range 
of industrial applications was en- 
larged through the exposure to 
atomic radiation. 

¢ AND TODAY —- with still an- 
other first in foam polyethylene and 
polyethylene filter cloth for high 
temperature applications, American 
Agile is expanding both research 
and production to meet the demands 
of cost-conscious, progressive think- 
ing designers, engineers and man- 
agement for more efficient produc- 
tion equipment for better quality 
products at lower cost. 

Whar Are Your Needs? Whatever 
your product may be, you will find 
American Agile a prime dependable 
source of supply for your processing 
equipment requirements. 


Write for literature. 


Established in 1932 


AMERICAN AGILE CORPORATION 


5461 Dunham Road * 


Maple Heights, Ohio 


453 





TAKE 


GUESSWORK 


OUT 


of 
DEW POINT READING 
with 


DEWPOINTER 


Any shop man can quickly and 
accurately read dew points with 
the Dewpointer. It is the only in- 
strument that lets you see the fog 
in a sealed chamber under con- 
trolled conditions, Compare this 
fast, positive method with at- 
tempts made to tell exactly when 
fog forms on a mirrored surface, 
Completely self-contained, re- 
external coolant or 
auxiliary apparatus,,,operates 
on enclosed battery or AC. Avail- 
able in three ranges for dew 
and 
room temperature, from —80° 
to 0° F. and —80° F, to room 
temperature. 
= 2 


quires no 


points between —20° F, 


Send for Dewpointer bulletin. 
Tear out this ad and send on 
your letterhead to: Illinois Test- 
ing Laboratories, Inc., Room 
559, 420 N, LaSalle St., Chicago 
10, Illinois. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 








LITERATURE... 





Pipe & Fittings Non-metallic, 
rigid unplasticized polyvinyl chlor- 
_ ipe and fittings are described 
ulletin PVC 1200. Light in 
LM easy to install with screwed 

or welded fittings. 
L449 *Luzerne Rubber Co. 


Pipe Fittings, Packaged cae 
PF-1-157 presents new packa 
concept for steel pipe fittings. elle 
quantities of each type packaged, 
and dimensions and weight of the 
cartons. 
454A H. K. Porter Co. 

Pipe & Sheets, Polyvinyl Chloride 
Koroseal polyvinyl chloride mate- 
rial comes in pipe, pipe “ ~ 
rods, sheets; it is inert, 
cleaned, needs no painting. Pree 
booklets on pipe & sheets. 

19 *B. FP. Goodrich Ind. Prod. Co. 


Tubing Cardboard data chart fully 
explains tolerances for steel tub- 
ing and pipe. Gives permissible 
variations in O.D., I.D., wall, oval- 
ity and straightness. Covers both 
seamless and welded tubing. 

Peter A. Prasse & Co. 


Excellent chemi- 
a flexible 
plastic tubing. Sparkling clear, 
oney to clean, odorless, non-toxic, 
can be steam-sterilized. For details, 
request Bulletin No. 66. 

34 “American Hard Rubber Co. 


Valves......New folder on brass com- 
position-disc globe, angle and lift 
check valves just published. Em- 
phasizes advantages of composition 
dise; shows design features and 
gives sizes and dimensions. 
454C 














T ae Plastic 
resistance, 





Crane Co. 





Catalog 102 contains infor- 
mation on valves, driers, strainers 
and accessories for refrigeration, 
air conditioning and industria! ap- 
plications. Illustrated; sizes and 
specifications. 
454D Henry Valve Co. 


Valves......28 p. Catalog P covers 
company’s complete line of Crispin 
air valves used in the water, sew- 
age and process industries. In- 
cludes complete specifications, use- 
ful charts, operant data. 

4E Multiplex Mfg. Co. 


Equa-Safe valve manifolds 
automatically protect differential 
pressure type instruments. They 
hop mercury blowing, damage to 
differential bellows and _ dia- 
phragms. Request Bulletin 56-1. 

376 *Republic Flow Meters Co. 








Valves 





Valves ..Features: non-sticking; no 
metal-to-metal contact; needs no 
lubrication; requires no packing; 
renewable sleeve & plug. Details 
on type F valves available. Request 
a copy of Bulletin V/4b. 
301 *Duriron Co. 





Valves Information is provided on 
Jerguson 66UVG Valve for instru- 
ment piping and other general use. 
This valve has vertical rising ball 
check and replaces block valve. 
Drawing A-795 
R455 *Jerguson Gage & Valve Co. 





Valves ..Four Powers Flowrite valve 
types available to meet every re- 
quirement for accurate and depend- 
able control. May be used with any 
pressure-operated sensing device. 
Details in Bulletin 344. 

R460 *Powers Regulator Co. 





* From advertisement, this issue 
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CHEMICAI 


Or 


DECIDING 
ON TYPE 
OF PUMP; 


Write for 
TABER 


| \ BULLETIN 
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LITERATURE .. . Replaces the Block Valve 


Answers 
to your problems of... 


CORROSION 
HEAT-FATIGUE 
MOISTURE ABSORPTION 


can start with a request 


ivelekske mm Qhelalallailelak 


Reduce The 





Valves, Cast Steel Catalog de- 
scribes patterns, casting alloys, and 
seating combinations, with details 
of the extra value design and con- 
struction features of cast steel 
valves. Request a copy. 

*Jenkins Bros. 


Valves, Diaphragm Plastic dia- 
phragm valves—choice of general- 
purpose Ace-Ite, Ace Parian (poly- 
ethylene) or Ace Saran. Handle 
most corrosive chemicals & food 
ingredients. Bulletins 80 & 351. 
340d *American Hard Rubber Co. 


Valves, Diaphragm...... Versatile Hills- 
McCanna diaphragm valves can 
handle corrosive or hazardous sub- 
Stances as well as air, water, nor- 
mal liquid, gas and slurry flows, 
Request Catalog 104. 
455A Hills-McCanna Co. 


Valves, Diaphragm, Packless 
Eliminate steam leakage and main- 
tenance on air, vacuum, gas, light 
oil and similar services. Available 
in wide selection of materials and 
sizes. See Folder AD-1942. 
235 *Crane Co. 

















Valves, Drain Offers descriptive 
information on line of Strahman 
ram type valves ... the only drain 
valves that cannot clog up. Made 
in any cast metal to meet your re- 
quirements. Request Catalog. 

5 *Strahman Valves. 





New 


Valves, High Pressure Feature 
Evalthrust ball-bearing yoke, in- 
ternal streamlining, impactor 


Why SPARTA? : 
eae Ve 
© Trained staff of Fluorocarbon Engineers handwheel, guided stellited disk, Jerguson B6UVG VALVE 
integral stellite seat, improved rh : 


© Exclusive, patented process (Pat. No. 4 
2,781,552) of Custom Molding in thin ae alimaeeg aay ed cee. BTICAL RISI BA HER, 
~ oA SING L CHEC 
Valves, Needle VE ! 5! ; L 
scribes valves for fine regulation of for Gener ‘ 


sections and shapes 
@ Modern manufacturing methods Catalog NV-1 de- 

water, gas and other fluids. Bulle- 
tin NV-2 describes line of valves in 


© Precision engineered for quality control 
© Fast delivery — Economical 
416 corrosion-resistant stainless 


Why TEFLON? soak. 
if your problem involves highly corrosive 
chemicals and temperature extremes... 
because of its unique combination of 
properties, Teflon offers design and 
product improvement opportunities with- 
out parallel. 


When you think of 
TEFLON 
think of SPARTA! 


Not only can we fill your require- 
ments for Custom Molded Teflon 
. .. we carry a COMPLETE STOCK 
of all standard Teflon products. 





YOU can eliminate the usual block valve 
and greatly reduce the number of 
threaded connections when you use the 
new Jerguson 66UVG Valve for your 
instrument piping and other general use. 


Marsh Instrument Co. 


Valves, Safety Relief...... Standard 
valves and balanced bellows valves 
for process industries and general 
industry service. Offer: assured 
protection, real economy, positive 
action, ete. Cat. 1900. 
4558S Manning, Maxwell & Moore 





This new valve has the outlet offset ”%” 


and has a vertical rising ball check on 
the downstream side of the seat. The ves- 
sel connection may be screwed, flanged, 
or for socket welding. 





Valves, Regulating Advantages of 
ackless construction in tempera- 
ure regulating valves are shown 
in Bulletin T150. Gives detailed in- 
formation on features of Spence 
temperature regulators. 

8 *Spence Engineering Co 


Valve, Relief......Catalog sheet de- 
scribes spring-loaded relief valve 
In condensing systems valve main- 
tains back pressures. Photograph, 
diagram, dimensions and list of 
materials 
455D Atlas Valve Co 


Valves, Safety Relief... Offer valu- 


Threaded connections are reduced, for 
the valve combines unions, nipples, re- 
ducers, elbows, tees, valve and drain 
valve into one space saving unit. 





Valve has double seating stem for re- 
packing under pressure, pressure bleeder 
valve and test gage connection, regrind- 
able and renewable seats, union connec- 
tion to gage, and many optional features 
and connections. 





The first cost 


can be the 
least . . . if it 
is the last 
cosf. 


*DuPont’s Tetrafluoroethylene Resin 


SPARTA MANUFACTURING CO. 


Division of United States Ceramic Tile Co 


DOVER, OHIO PHONE 4-2380 


WESTERN DISTRICT OFFICE 
Phone: ANGELUS 3-6359 Los Angeles, California 


CHEMICAL ENGINEERING 


Valves, Steel... 
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able features: economical “2 in 1” 
design; peak performance; absolute 
protection; maximum interchange- 
ability. Full range of sizes and pres- 
sures available. Catalog No. 1900. 
12 *Manning, Maxwell & Moore. 





. Btockham can sup- 
ply your valve requirements with 
gates, globes, angles, checks (Cata- 
10g SV2) and with Wedgeplug non- 
lubricated steel plug valves (Cata- 
log W-1-56) 

379 *Stockham Valves & Fittings 





* From advertisement, this issue 





Write for drawing A-7952 
and full information. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Jerquson Tress Gage & Valve Co., Lid., London, Eng 
Pétrole Service, Paris, Fronce 














HOPPER And TANK 


t 


HOPPER SCALES. For batching, charging, proportioning, filling, compounding and 
processing. Capacities from 600 to 120,000 Ibs. For square, rectangular or cylindrical 
hoppers. Howe lever action assures rugged and accurate service 

TANK SCALES. For all types of tanks mounted vertically or horizontally. Simplified 
pipe lever system for supporting and weighing all tank ioads from 500 pounds to 110 
tons. Low corner mounting stands permit easy installation in areas with low ceilings 
or limited floor space 


WEIGHT CONTROL IS COST CONTROL 


Fractions of pounds can be critical in cost and product quality. 
Howe hopper and tank scales can give you rapid, accurate mix- 
ing and weighing of any group of materials. You can have any 
type of weight indication you choose —dials or Weightographs 
for direct readings, Mechanoprint recorders for printed weights, 
remote printers for centralized weighing, digital readouts and 
many other special types. And Howe understructures are the 
proud product of 100 years of skilled scalesmanship. 
Additional scales—or better scales—might help your profit pic- 
ture right now. Find out by talking to the man from Howe. 


Se ADWE SCALE 2. 
A SUBSIDIARY OF SAFETY INDUSTRIES, INC 


RUTLAND + VERMONT 


LITERATURE... 





Valves, Temperature Control 
OPW-Jordan self-operating tem- 
perature control valves have dead 
end shutoff, more accurate regu- 
lation, durable construction, slid- 
ing gate and plate. Bulletin J-180. 
18a *Jordan Corp. 


Welding Necks Based on actual 
material and labor costs, a new 6- 
page report frankly appraises com- 

rative costs of seamless forged 
ong welding necks and built-up 
for pressure vessels. 
456A Lenape Hydraulic Pressing Co. 








Process Equipment 





Agitators & Mixers Patented 
stand-pine around propeller shaft 
assures positive agitation and cir- 
culation, a presand-up 
on shut-down. quest a copy of 
Bulletin A2-B4. 
00a *Denver Equipment Co. 


Agitators, Side Entering Mixing 
results now can be guaranteed for 
any process requirements through 
a selection procedure outlined in 
a new brochure. Also includes de- 
sign details, sizes, dimensions, 
456B Industrial Process Engineers. 


Blenders......Pilot plant blending to 
largest production runs are han- 
dled by standard models of Sturte- 
vant blenders with capacities from 
10 cu. ft. to 900 cu. ft. Pull details 
in Bulletin No. 080B. 
293a *Sturtevant Mill Co. 


Blenders...... Company offers 12-page 
Facts Folder entitled “Xacto Pre- 
cision Blending System” about line 
of precision proportioners which 
automatically and accurately blend 
many liquids. 
LA68 











*Bowser Inc. 


Centrifugals Tolhurst Batch-Mas- 
ter centrifugal can cut down proc- 
essing hours and manhours be- 
cause of its hydraulic unloader and 
bottom discharge. Full data in Bul- 
letin TC-14-56. 

326 *Amer, Machine & Metals. 








Crushers, Cone Symons Cone 
Crushers offer greater productivity 
through more efficient reduction 
crushing: unequalled output, selec- 
tive crushing, low operating costs. 
Full details in Bulletin 247. 
56C Nordberg Mfg. Co. 


Crushers, Jaw Forced-feed jaw 
crushers have cast steel frame, 
manganese jaw and cheek plates, 
large diameter shafts, heavy-duty 
roller bearing in bumper. Full de- 
tails in Bulletin C12-B12. 
320¢ *Denver Equipment Co. 








Dissolvers......Several models of the 
new Cowles dissolvers for metallic 
dispersions are now available, mak- 
ing many reactions commercially 
practicable for the first time. Tech- 
nical Bulletin 21-1957. 

101 *Morehouse-Cowles Inc. 





Dryers......Company offers new book, 
“The Measurement of Water Vapor 
in Air and Other Gases,” by their 
consultants. Lectrodryers can re- 
move this moisture dependably and 
economically for you. 

64 *Pittsburgh Lectrodryer Div. 
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Dryers 


Dryers... 


Dryer, or Steam 
the 


Dryer, Spray 


Dust Collection Systems. 


Dust Collectors... 


Dust 


Dust Collectors......In 


Dust 


Dust 





en gee makes pressing, 
drying and cooling equipment, con- 
tinuous dewatering presses, rotary 
dryers (steam tube, hot air, and 
direct fire), atmospheric drum 
dryers, etc. Catalog “A”’. 

B462 *Davenport Machine Corp. 





.Standard Hersey Dryers 
handie difficult drying jobs with 
trouble-free, efficient and econom- 
ical service. Good design, quality 
materials and skilled workmanship. 
Standard Hersey Bulletin. 

7470 *Standard Steel Corp. 


A dryer to 
adjust moisture content of 
grains, minerals and non-sticky 
granular materials is described in 
bulletin 457. Typical capacities and 
dimensions are given. 

457A V. D. Anderson Co. 








For pilot plant and 
semi-works drying operations, you 
can now invest in one spray drying 
unit which can be used for general 
drying problems, yet meets all 
needs, according to new Bulletin 
431 
457B Proctor & Schwartz. 
... “The Col- 
lection and Recovery of Industrial 
Dusts” describes three systems, the 
Cyclone, “SF” electric precipitator, 
and the combination Cyclone-prec- 
ipitator systems. 

74 *Buel Engineering Co. 








...AAF Type W Ro- 
to-Clone collects the finest, lightest 
dust particles by the ingenious ad- 
dition of water sprays. It is com- 
pact, uses a minimum of water. 
Request Bulletin 272B. 

92 *American Air Filter Co. 





Collectors......New, wet-type 
dust collector with an efficiercy 
rating of over 99% down to 5 mi- 
crons. Small, compact, fits where 
no other dust collector car. Low 
operating cost. Bulletin JB-616. 

171 *Joy Mfg. Co. 


almost every 
type of industry . users have 
found high efficiency, ——— & 
economy of Dustube collectors a 
difficult combination to equal for 
top performance. Bulletin No. 372C. 
108 *Wheelabrator Corp. 








Collectors...... New improved 
Dustex Collector with all-new tube 
design assures peak efficiency, self- 
cleaning action, greater capacity, 
less air flow resistance, etc. Request 
literature. 
T459 *Dustex Corp. 


Collectors. .. Separating effi- 
ciencies up to 98.9% on foundry 
shakeout dust possible, practical 
and continuous with Hydro-Filter. 
Turbulent area assures positive dust 
Collection. Bul. 55. 

1466 *Dust Collector Corp. 








Dust Separator, Centrifugal......12 p 


Filter 
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bulletin 576 discusses design im- 
provements and applications of 
heavy duty cyclonic dust separator. 
Air flow resistance and dust recov- 
ery curves included. 

, Day Co. 


457€ 
Installations, Automatic 

All Industrial filters are adaptable 
to complete automation. Company 
offers reprint of article, “Automa- 
tion” about a completely automatic 
filter installation. 

6-Ta *Industrial Filter & Pump. 








KUTZTOWNE YY 


creates a DUCTILE VALVE HOUSING 


Control valve in a hot 
blast line in a blast fur- 
nace, 


Weight 
9,000 Ibs. 


Craftsmen in Kutztown‘s 

Pattern Shop, Molding De- 

partment, Machine Shop, 

Inspection and Test De- 

partments all contribute 

their skills in producing 

intricate castings to exact- 

ing specifications . . . and 

to meet all ASME, ASTM or API codes. 
Average output 40 tons daily of medium 
and heavy castings ranging from 100 
Ibs. to 25 tons each. Green sand, dry 
sand and loam molding. 

Whether the castings you need are 
classified as usual or unusual, we are 
anxious to prove to you that Kutztown 


* GRAY IRON * PRESSURE IRON 


* LO-ALLOY IRON 


castings are accurately and econom- 
ically produced! Your inquiry wel- 


r 
| We'll be happy to place your name on | 
our mailing list to receive regular issues | 


| of the “Kutztown REVIEW 


* HIGH TENSILE IRON * NI-RESIST 


* DUCTILE IRON 


KUTZTOWN FOUNDRY & MACHINE CORP. 
KUTZTOWN, PENNSYLVANIA 
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LABS 

THAT 
LAST by 
Wtivrrrrniess Ms 


offen NEW 


COMPREHENSIVE 


07-4 wy mele: 


Manu ac t urers 











A COMPLETE LINE OF 
SUPERIOR QUALITY 


¢ TABLES 
e CASES 


* CABINETS 
¢ FUME HOODS 


¢ RADIO CHEM LAB EQUIP’T. 


DURALAB EQUIPMENT CORP. 


985 LINWOOD ST 
BROOKLYN 8,N.Y 











LITERATURE .. . 





Filters Fulflo Filters for micro- 
scopic clarification of industrial 
liquids and various gasses with 
honeycomb filter tubes. Tubes avail- 
able in nylon, orlon, dynel, acetate, 
1 Catalog PM-200A. 

A Commercial Filters Corp. 


Filters Adams claims that its line 
of filters will solve any problem 
calling for safe filtration of cor- 
rosive or high temperature liquids. 
Rubber- or lead-lined. Request Bul- 
letin 431. 


SIX CHOICES 334 *R. P. Adams Co. 


s 
of tubes and sockets Filte : 
a rs Company offers Bulletin 
from inlet to tip 4130 alloy steel tube 111 on vertical filters, Bulletin NH- 

Now the superlative Master- with alloy steel tip and 122 on horizontal filters, Bulletin 
gauge is available in a wider codiiet, TS-160 on anes —_. Buen 
range of corrosion resistant . 114 on Hydra-Shoc filters. Also 

i aad k oe 403 stainless steel tube Automation” reprint. 
tubes and sockets than any | vith alloy steel tip and 6-7 *Industrial Filter.4¢ Pump. 
other pressure gauge. peer 

Check the adjoining list. And . Filters......Cuno offers a line of filters 
remember that tube socket and | 403 stainless steel tube including Micro-Klean . . . double 
tip are fused into one piece by with 416 stainless tip and life replaceable cartridges; higher 
the exclusive Marsh ‘“‘Cono- socket. flow rates in less space; consistent, 
weld” process. 316 stainless steel tube gam filtration. Details in Bulle- 

Marsh alone combines the with alloy steel tip and 426 *Cuno Engrg. Corp. 
“Conoweld” construction, the socket. ‘ 
copper-clad “‘Marshalloy”’ case, 316 stainless steel tube Filters, Batch......Illustrated bulletins 
the finer Mastergauge move- with 303 stainless tip and describing Model HB and Model H 
ment, the Marsh ‘‘Recali- aiaalcal Filters with Batch Recovery Leaf 
brator’, the new “Safecase.” , Feature are available. No waste, no 
Ask for deta covering soa “K’ Monel tube with need for storage; handle unfiltered 

as SSS Coes Covers FO oy alloy steel tip and socket. residue. 


























cific needs. 102 *Process Filters Inc. 


MARSH INSTRUMENT CO., Soles offiliate of Jas. P. Marsh Corp. Dept.24, Skokie, Ill. Filters, Disc Illustrated Bulletin 
Marsh Instrument & Valve Co., (Can,) lid, * 8407 103rd St., Edmonton, Alberta , Can. 7C gives full data on Nugent lamin- 


‘ err ated disc filters, including design 
an: . » features, specifications, applica- 
oY tions, accessories and performance 


comparisons. 
458B 





Wm. W. Nugent & Co. 


Filters, Disc......Special patented de- 
sign of segments in filters use both 
gravity and vacuum to give a drier 
filter cake. Drainage is complete 
and positive with no blow-back. 


with INDEPENDENT | pial" 2iec"euipment Co 
Gas Supply TRAILERS Filters, Intake......Simple, accessible 


Dry-Type intake filters protect in- 
ternal combustion engines, com- 


? pressors, blowers, motors and gen- 
TRANSPORTING — Argon — Carbon Di- erators. No oil reservoirs or oil 
oxide — Helium-—Nitrogen— Oxygen — coatings. Bulletin 100. _ 
Boron Trifluroide — Hydrogen — Ethyl- 58C Dollinger Corp. 
ene. Trailer capacities from 187,000 cu. in. Filters, Liquid Staynew liquid fil- 
to 750,000 cu. in. water capacity. Trailer ters can solve any problem of re- 


? toi nnet : 400 moving rust, dirt, pipe scale, etc. 
ae oo ag Specifications with 2 They use any type of filtering me- 
SIG Working Pressure. dium desired for any tank size. Re- 


my Bulletin 300. 
58D 











Dollinger Corp. 


Filters, Pressure New, 12-page 
catalog contains data on company’s 
vertical leaf pressure filter for 
liquid clarification and solids re- 
covery. Design features, models, 
sizes. 

327 *Niagara Filters Div. 








Flocculation Equipment Company 
offers complete line of equipment 
for economical handling of bulk or 
ackaged chemicals—bucket eleva- 
ors, tray elevators, screw convey- 
ors and feeders, etc. Book 2442. 
58E Link-Belt Co. 


Flotation More large plants are in- 

stalling “Sub-A’s” for entire flota- 

. t tion job, because they give maxi- 

, INDEPENDENT ENGINEERING Co., INC. mum recovery at a low cost per ton. 

Sizes and weights to meet Simplified continuous operating. 
all State requirements. : Details in Bulletin F10-B81. 

32 *Denver Equipment Co. 





Can be mounted on boses 
for permanent storage. 








* From advertisement, this issue. 


August 1957—-CuemicaL ENGINEERING 








Generators, Inert Gas 
safe, dependable supply of chem- 
ically clean inerts. Deliver inerts 
at a special analysis .. . without 
fluctuations. For facts and tech- 
nical data, request Bulletin No. 1-10. 
39 *C. M. Kemp Mfg. Co. 





Homogenizer-Mixers 
booklet describes complete Eppen- 
bach line including the high-speed, 
high-shear homongenizer-mixer for 
complete, “no-vortex” mixing of 
cosmetics, etc. Catalog 600. 
*Gifford-Wood Co. 





Lubrication Systems ..... . Alemite 
manufactures lubrication equip- 
ment, spray pump equipment, 
hydraulic hose and _ couplings. 
Lubrication fittings, pumps and 
guns. Request free catalogs, infor- 
mation. 

65 *Stewart-Warner Corp. 





Mills, Ball A steel-head ball mill 
will suit your particular need. Five 
types of discharge trunnions. All- 
steel construction. Low initial cost 
due to quantity production. Details 
in Bulletin B2-B13. 
320b *Denver Equipment Co. 


Mills, Disc-Roll Hardinge Disc- 
Roll Mill is a roller-type mill with 
two adjustable, pneumatically loaded 
rolls for grinding material on a 
horizontal rotating disc or table. 
= Bulletin 52-11. 





*Hardinge Co. 





Mills, Grinding Jet-o-mizers grind 
almost any product to between % 
and 3 microns average particle size, 
with narrow classification range. 
Also Jet-o-clone dust collectors. 
Bul. 

*Fluid Energy Processing. 





Mills, Roller Positive and continu- 
ous precision size control at excep- 
tionally high production rates are 
but two of the features of Williams 
Roller Mills. Request descriptive 


Catalog. 
111 *Williams Patent Crusher. 





Mills, Vertical Raymond vertical 
mill provides superfine pulverizing 
with a simplified grinding unit, 
easy control, quick accessibility with 
hinged doors. Two sizes described 
in Bul. 78. 

236 *Combustion Engineering. 





Mixers..... New Day twin motion pony 
mixers have twin spindles which 
operate at new, higher speeds. They 
produce a homogeneity of mix, 
eliminate product contamination. 
Bulletin I-502-PM. 

323 *J. H. Day Co, 


Mexers, Chemical Bulletin covers 
Shear-Flow Mixer; for mixing, 
homogenizing or dispersing; up to 
five times faster; counter-rotating 
impellers; reduces agglomerates 
and particle size; no operating 
torque. 

459. Gabb Special Products. 


Mixers, Horizontal Batch 
zontal Batch Mixer, Style “B”, is 
ideal for rapid, intimate mixing of 
small percentages of a number of 
critical ingredients with large bulk 
of basic material or filler. Bul. 95. 
97 *Sprout-Waldron. 


Mixers, Laboratory......You get as 
much as 20 years’ service from a 
Lightnin Laboratory Mixer. Can 
run Model F at any speed up to 
1600 RPM. Four other models to 
choose from. Bulletin B-112. 
28le *Mixing Equipment Co. 
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NOW, «a major « 
regarded DUSTE 


ALL NEW TUBE 


following results... 


dustex llector 


«+. 80lves more recovery problems 


e Greater capacity With less air flow resistance 
e Higher abrasion re 
e Ability to handle inherently sticky mat 
e Self-cleaning action 
e Highest efficiency ever X 
ALREADY PROVEN in : ield Yests on the most 


difficule dusts, the new ISTEX Collector 
is ready to go to work ite for descrip- 








~ NAMEPLATE 


in é 


m) 


oy 


Ree 


Spe 
hae es 4: 


Bean ek 


ee ea 


IS YOUR 


| GUARANTEE 


OF 
QUALITY 
e 


Condensers 
Evaporators 
Jocketed Kettles 
Ribbon Mixers 
Agitators 
Reactors 
Pressure Vessels 
Heat Exchangers 
Reboilers 


sign improvement on \he widely used and highly 








Collector means biggek returns on your investment 


SIGN — Longer, largkr cast tube produces the 








BUFFALO 25, N.Y. 


EXCHANGE 
and PROCESS 
EQUIPMENT 


eugene, 
M & L Double Pipe Exchanger 


Materials: Aji Stainless Steel 
Type 316 


Physical Dimensions: 90’ H x 
16” W x 209” L 


Outside Tubes: 4” 0.D. and 11 Ga. 
Inside Tubes: 22” 0.D. and 14 
Ga. 


Design Pressures: 50 P.S.!. on both sides 


Here is another example, among the thousands of case histories in 
our files, of how Manning & Lewis clearly and logically interpret cus 
tomers’ requirements from original concept to finished quality 
product. 

Both the saving in time and cost resulting from our years of engi 
neering experience are two important factors why more and more manu 
facturers are turning to M & L 

Why not call on us the next time you need equipment. We design 
and construct to A.S.M.E. or A.P.1. code or we can build to non-code 
standards 


Please state ali conditions of service so that we will be able to 
handle inquiry promptly and accurately. 





Custom-built bor 
EFFICIENT 
DEPENDABLE 
SERVICE 


SSV PUMPS 


Enclosed impeller 
and Open impeller Types 


You're sure of maximum service and 
output with minimum maintenance or 
production down time with Frederick 
SSV Centrifugal Pumps because each 
pump is custom-made to fit your par 
ticular operation——whatever the consis 
tency or type of liquid you're moving. 


SSV PUMP FEATURES 


@ Pump sizes from 1" to 4” discharge 
openings. 

@ Pump capacities from 50 up to 700 
U.S. GPM. 

@ Heads from 30 up to 220 feet. 

@ Pumps speeds can be varied to sult 
the driving media and operating 
conditions. 


CONSTRUCTION ADVANTAGES 


Pump casings are vertically split for 
easy accessibility. Mounted on a swivel 
to permit placing discharge in any de 
sirable position. Pump openings, both 
suction and discharge, flanged to per 
mit easier connection and disconnecting 
to joints. One-piece impellers, securely 
attached to shaft by stout key and lock 
nut, or threaded, give long service. 
Pump bearings mounted in sturdy 
frame horizontally split for easier acces 
sibility. Extra long stuffing box pro 
vides for oversize stuffing. Mechanical 
seal also available for minimum leak 
age. Pump coupling flexible for direct 
connection to drivers or can be arranged 
for belt drive. Pump speed, pump open- 
ings, etc. are selected to suit your 
particular requirements. 


Write for Bulletin No. 107 


FREDERICK IRON AND STEEL, INC 


FREDERICK MARYLAND 





LITERATURE... . 





Mixers, Portable...... Use in industry 
reduces costs, saves time, labor and 
secures better and more refined 
products. Catalog includes data on 
construction, dimensions, specifica- 
tions, ete. Catalog B-108. 
281d *Mixing Equipment Co. 


Mixers, Side Entering Purnishes 
detailed information on features, 
typical applications, mechanical de- 
sign, maintenance, shaft seals, 
methods of installation, etc., in 
Catalog B-104. 
28le *Mixing Equipment Co. 








Mixers, Top Entering Makes avail- 
able pertinent information on top- 
entering mixers (propeller type) 

for closed tanks, pressure & 
vacuum ... for open & loose-cov- 
ered tanks. Catalog B-103. 
281b *Mixing Equipment Co. 


Top Entering Illustrated 
a Catalog includes advantages, 

typk “al installations, mechanical 

description, construction informa- 

tion, dimensions and _é selection 

tables, etc.. Catalog B-102. 

28la *Mixing Equipment Co. 





oy 





Mixers, Turbine .Company offers 
Side Entering Propeller Mixer Bul. 
RDC Extraction Column Bul., Min- 
erals Processing Bul., and General 
Turbo-Mixer Bul. New series of 
Turbo-Mixers in standard sizes. 
312a *“General Amer. Transport. 


Mixing & Blending Equipment 
Bul. LH-55 on laboratory homogen- 
izers, Bul. C-57 on colloid mills, 
Bul. H-55 on homogenizers, Bul. 
SMD-55 on sub-micron dispersers. 
Also general technical assistance. 
120 *“Manton-Gaulin Mfg. Co. 








Mixing Equipment......Company of- 
fers Side Entering Propeller Mixer 
Bul, RDC Extraction Column Bul., 
Minerals Processing Bul., and Gen- 
eral Turbo-Mixer Bul. New series 
of Turbo-Mixers in standard sizes. 
312b *General Amer. Transport. 


Pellet Mill ..Forms powered and 
dusty material into compressed 
pellets for better handling—elimin- 
ates dust and avoids material loss. 
Details of construction and ap- 
plications in bulletin 182. 
460A Sprout-Waldron & Co. 








Presses, Filter . . Sperry filter 
presses can speed your production 
and improve product quality at 
lower costs, company states. Com- 
plete information in Sperry Filtra- 
tion Catalog 
L469 *D. R. Sperry & Co. 

Pressure Vessels......6 Pp. bulletin de- 
scribes company’s facilities for pres- 
sure vessel design and fabrication. 
Covers evaporators, extractors, pip- 
ing, pilot plants, heat exchangers 
460B Vulcan-Cincinnati, Inc. 








Process “er ....382 p. bulletin 
covers 1 Allis-Chalmers equip- 
ment for the process industries 
This bulletin, as well as literature 
covering specific equipment lines, 
is available. Bulletin 25C6177. 
46-7 *Ailis-Chalmers Mfg. Co 





Process Equipment......Company of- 
fers technical bulletins on agitators, 
portable mixers, mixing and extrud- 
ing machinery, dry blenders, ribbon 
mixers, grinding and mulling pans, 
mills, etc. Free. 

211 *International Engineering. 
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V-PORT VALVE 


> > 


COMPOSITION DISC VALVE 


3-WAY MIXING VALVE 


‘ge 


DOUBLE SEAT VALVE 


WHICH va.ve 


is best for your Control Problem? 


Ask your nearest Powers representa- 
tive which particular valve should be 
specified—he knows diaphragm control 
valves and their applications. You'll find 
him ready to help you in sixty-six cities 
throughout the nation. 


Four Powers Flowrite Valve types are 
available to meet every requirement for 
accurate and dependable control. Actu- 
ated by compressed air or water, 

they may be used with 

any pressure-operated 

sensing device. 


WRITE TODAY 
for information on all four 
valve types... ask for 
Bulletin No. 344. 
Dept. 857 


THE POWERS REGULATOR CO. + SKOKIE v7, mL. 


CHEMICAL ENGINEERING 








FRENCH UTeRATURE e 
Process ee. ...Company of- ‘ THE MIXER 
1 


fers bulletins on their machines for 
LOW COST ° EFFICIENT © SAFE blending, crushing, micron-grind- 4 3 amend 
ing, screening, grinding, air sepa- 
SOLVENT rating, granulating, pulverizing, whatever 


mixing and conveying. 


EXTRACTION 293 *Sturtevant Mill Co. P the 
Process Equipment......32 p. booklet, 

EQUIPMENT “Working for Profit”, shows how mixture! 

IDEAL FOR EXTRACTION OF company’s evaporators and spray it ° 

dryers, cranes and _ truckmobiles, Le 

SOLIDS and other equipment help simplify 


roduction, cut costs. 
TOP PRODUCTION 09 *Swenson Evaporator Co. 


HIGHEST QUALITY PRODUCTS Pm ep ee 
rocess Equipment, Corrosion- 
LOW OPERATING COSTS mB! New general catalog 58 gives ’ 
MINIMUM MAINTENANCE > aeies yy a of the —— GIFFORD-WO0D S$ 
uriron line of process equipment 
OUTSTANDING SAFETY RECORD for use under odaventve rs itions 


as in chemical operations. Eppenbach 


uriron Co 


Processing Equipment—Dryers 
Company has complete line of e 
dryers, well equipped customers 
roduct research laboratory. Cata- 
og 379, enttiled “Buflovak Process- 


as Equipment”, is available. 
39 *Blaw-Knox Co, 


uipment, Rubber & Plas- 
echnical Data CE-50 
deals with wide range of ACE 
rubber and plastic materials in pip- A high speed, high shear homogenizer- 


ing, pumps, valves and tanks. Stop fi 1 “ _ 
contamination and corrosion mixer for complete, “no-vortex” mixing 
3402 *American Hard Rubber Co. | of chemicals, cosmetics and pharma- 


. ceuticals to produce emulsions of smail 
rng Se es oo particle size and long shelf life. 
jacket on stainless steel processing 
vessels permits jacket pressures up Check these features: 
to 150 psi without increased thick- , , 
e Continuously draws material from 


ness. Bul. No. 904. 
488 *Pfaudler Co. the bottom of the tank, thus elimi- 


Propellers Mew larae diameter nating a vortex and minimizing air 
propellers for cooling towers and intake. 
eat exchangers described in bulle- Easily adjustable deflector plate to 
tin 510. Features cast-aluminum control flow pattern. 


blades, steel hubs; illustrated. 
461B Aerovent Fan Co. e Stationary or portable operation. 


Pulverizer & Classifier New Pul- e Homogenizing head dismantles 
your, an Ca ni ae ay om easily for cleaning. 
ulverizer and classifier with con- SPs i Em 
rolled radial inward air classifica- All immersed parts of stainless steel. 
tion ane cuneate feeder, all in e Can be modified to suit existing 
one unit. Bulletin. - . : 
193 *Strong-Scott Mfg. Co. processing requirements. 
Capacity governed by viscosity, spe- 
Samplers, Automatic Heavy duty cific gravity and batch size. 
units, extra rigid track and ball- 
bearing wheels assure _ positive Laboratory and production sizes. 
travel and timing of sample cutter 
Available in stainless steel. Full de- 
tails available in Bulletin S1-B4. ee 
320g *Denver Equipment Co. 


















































; ; Screen, Slurry Unit for wet- | Write for our 24-page 
Let French help you solve ex- screening non-fibrous slurry feeds | Fact Book 600, de- 
. . . described in bulletin 2300. Com- | scribing Homo-Mixers 
traction problems involving bines high capacity screening in poe pos lete Eppen- 

. the 8-48 mesh range with high P 
solids. Write today to French efficiency. bach line. 


461C Dorr-Oliver Co. 


Extraction Division, Piqua, Git0Rr0-bo0o Co. 


: Screens, Vibrating Gives fast, 

Ohio—for over 50 years de- clean separation without blinding Since 1814 

Even, smooth flow of material be- 

signers and builders of de- cause of patented “true-circle” ec- 
centric action. Full details available GIFFORD-WOOD . 

pendable, profitable extrac- in Bulletin 83-B11 Eppenbach = Pg Dept. £8 
*Denver Equipment Co. : : 

420 Lexington Avenue, New York 17,N.Y. 


Separators, Magnetic Type K high 
intensity magnetic separators are Send me Eppenboch Cotaleg 600. 


THE FRENCH OIL MILL Concentrate and purity materials | | Nome 


yreviously considered unresponsive. Title 


M AC H | N E RY co. an” "dlesena Weiaeaite Products Compony 
EXT RACTION DIVISION Address 


City Hote. @ 


PIQUA e OHIO me From advertisement, this issue me me me ee eee 








tion equipment 


























a 
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LITERATURE .. . 





Taine. - age ane: ~¢ 
oil tre motion. Paten spira 
fast, easy rakes move settled solids to center 
seit discharge with continuous motion, 
way to rapid removal of solids tends to 
eliminate overload. Bul. T5-B5. 
320i *Denver Equipment Co. 


. 

install Water Supply Installations yne 

° promises careful research and cal- 

pipe culations, truthful recommenda- 
tions for any industrial water prob- 





lem, large or small. Request Gen- 
under eral Services Bulletin 100. 
113 *Layne & Bowler, Inc. 


ground Wire Cloth & Filter Cloth 
standard grades of wire cloth, filter 

cloth, Neva-Clog metal sheet filter 

medium. Mykro-Pore metallic fil- 

tering or straining medium and 

fabricated components. Cat. 

T463 *Multi-Metal Wire Cloth Co. 








ese with a GREENLEE Hydraulic Pipe Pusher 
Teamed with a portable power pump, as shown above, this Pumps Blowers, 
powerful Greencee Pusher greatly simplifies installation of pipe / 
Compressors 


under streets, floors, tracks, walks, and lawns. Average pushing pet 


formance for this equipment is two feet per minute. No tearing up of 


concrete, flooring, tracks, etc. Eliminates extensive ditching, tunnel- : Conditioning, Controlled Humidity 
ing, backfilling. Cuts job time to a fraction ~— often pays for itself Method removes moisture 
on first job. Two models one for pipe up to 4”, the other for pipe from air by contact with a liquid in 
over 4’. drainane ducts. concrete a small spray chamber, Heating or 
’ , , cooling done as separate function. 

sewer pipe. Both one-man-operated La Details in Bulletins 112 and 121. 
462A *Niagara Blower Co. 


cither by hand or with power pump GARE. LEE 
Write for complete details Compressors RX compressors have 
sturdy frame, compressor parts de- 


pony to run bee hae ey 
easily inspected and adjusted parts. 
GREENLEE TOOL C€O., 2428 Herbert Avenue, Rockford, Ill. Low power consumption, tter 
balance. Bul. HAC-40. 

287 *Gardner-Denver Co. 














2’ 3” Diameter x 16’ long 44 p. catalog “In- 


ie ” ’ . aS 
DAVENPORT ROTARY ea capacities, speciications and typical 
from 200 hp to 2000 hp. ulletin 


FLASH FIRED DRYER PRESSING — DRYING M-81. 
and 462B Cooper-Bessemer Corp. 


COOLING Equipment Compressors, Centrifugal 
Continuous DeWaterinc compressors are designed and built 
] for heavy duty continuous opera- 
Presses tion. Rugged, horizontally split 
casings .. . individually designed 
ROTARY DRYERS impellers .. . etc. See Bulletin 0504. 
21 *De Laval Steam Turbine Co. 





Steam Tube, Hot Air 
and Direct Fire Compressors, has 
many years’ experience with non- 
Atmospheric lubricated conprenes. their engi- 
neers can solve problems concern- 

ORUM DRYERS a a ig 3 , Several models 
ROTARY COOLERS  meeicceocateautin “ee 


Water ond Air Bulletin 250-A describes 
new portable fans and mancoolers. 
Heavy-duty all-purpose units for 


DRYING ASBESTOS Slzes trom 10° to 48° with 24, of 6 
: oe Aerovent Fan Co. 


The above photograph shows a 2’-3” x 16’-0” DAVEN. pe “FG” offers ex- 


PORT Rotary Flash Dryer for drying asbestos. This is a cellent chemical resistance to a 


yvackage unit fired with natural gas, with c slete ; . wide variety of acids, salts, gases, 
I 5 s . 8B h Conny lete auto organic materials and other cor- 


matic controls, Furnace output 1,250,000 B.T.U. rosives. Suitable for temperature 
application to 225° F. Bul. FI-511. 

Let our engineers consult with you on your Pressing, Drying and Cooling 8b *Buffalo Forge Co. 

problems or send for our catalog “a”, For quick reference consult your 

Emil pce eso rant teeter iuied ae 

from 5 to 214 hp for use with boil- 

ers. Features: elimination of tall 


/2 ; 
DAVENFORT MACHINE’ AND cage of Installations sn 
l ompany 462D Chicago Blower Corp. 


Davenport, lowa, U.S.A. * From advertisement, this issue. 
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mps Company offers Bulletin 
7248-A on their single-stage, hori- 
zontally-split centrifugal umps 
and Bulletin 7226 on their fully ap- 
Bre ‘fit fire pumps with standard 


- fittings. 
*Ingersoll-Rand. 


Pumps......Bulletin L51A gives data 
on pumping difficult materials, in- 
formation on the present liquid 
handling we and full partic- 
ulars on Kinney pumps. Request 
rom copy now. 





*Kinney Mfg. Div. 





Pum .Full particulars of new 
‘Pype SZ pump are available on re- 
quest. Complete drive unit, includ- 
ing impeller, is removable as a unit 
for replacement or maintenance. 
Handles aerated solutions. 

*LaBour Co. 


Pumps Modern Type PR pump de- 
sign for temperatures up to 850° 
F. and Modern Type PRS mechan- 
ically sealed pump design for 
temperatures up to 250° F. Bul. 

5. 





*Peerless Pump Div. 





p Practical Guide to Pump 
Selection—illustrations & descrip- 
tions with capacities & adaptability 
of pumps contained in compilation 
of facts to help avoid costly mis- 
application. Bulletin S-146. 

R454 *Taber Pump Co. 





Pump liquids, gases, slur- 
ries without corrosion or contamin- 
ation. Wavelike motion of steel 
fingers forces material through 
tubing. Company offers catalog 
giving details. 
TR 468 *Signamotor Inc. 





Pumps, Acid 80-gpm. centrifugal 


sump with hard ru ber casing and 
impeller, Hastelloy C shaft. Han- 
dles nearly all corrosives. Mechan- 
ically simple, trouble-free. For de- 
tails, request Bulletin CE-55. 

341b *American Hard Rubber Co. 





Pumps, Centrifugal Six standard 
models and many special models 
of Eastern centrifugal pumps are 
available in cast iron, bronze, stain- 
less steel] and other metals. Re- 
quest Bul. 110A with data. 

223 *Eastern Industries Inc. 





Pumps, Centrifugal Illustrated 
reference describes line of SSV cen- 
trifugal pumps. Includes details of 
construction of the various sizes 
available, operating advantages for 
users, etc. Bulletin No. 107 
LA60 *Frederick Iron & Steel. 





Pumps, Centrifugal... .. New 16 p. bul- 
letin 7062-C features six basic 
pumps in capacities from 100 to 
3500 gpm, pressures to 450 psi, 
heads to 1100 ft. and temperatures 
to 300 F. 
463A Ingersoll-Rand. 


Pumps, Centrifugal Choice of me- 
chanical seals—or packing—with 
Standard End Suction Centrifugal 
pumps. Easily convert from one to 
the other using standard stock 

arts. Bulletin W-300-B4. 
2-3 *Worthintgon Corp. 


Pumps, Chemical Offer features 
that make them rugged, depend- 
able, long-lived pumps for handling 
corrosive liquids. In 9 sizes provid- 
ing capacities up to 720 gpm & 
heads up to 200 ft. Bulletin 725.4. 
451 *Goulds Pumps. 











* From advertisement, this issue 


CHEMICAL ENcINEERING—August 1957 


WIRE CLOTH all standard grades, for Industrial and Paper Mill use, all weaves, widths to 244”, 
corrosion-resistant alloys. 

FILTER CLOTH all standard weaves and densities, woven in corrosion resistant alloys, extra wide, 
NEVA-CLOG perforated metal sheet filter medium—strong, rigid, smooth, non-clogging. 
MYKRO-PORE electrodeposited metallic filtering or straining medium with retention to 20 microns, 
MICRO-MESH high shute count filter cloth up to 1500 wires/in.—retention to 10 microns. 


“RIM-LOK”’ leaves for stationary leaf batch pressure filters, vertical or horizontal shell, 
Filter leaves (bare or covered) for all other standard pressure filters. 

Custom-made leaves and elements to your special design. 
Screens—Strainers—Cylinders—Vibrating Screens 

Discs—Process Equipment or components—Trays 

Inquiries invited. Write for Catalog 


MULTI-METAL WIRE CLOTH CO., INC. 


1353 GARRISON AVENUE NEW YORK 59.N Y 














RESISTANCE THERMOMETER 


INTRODUCING STRAPON ... NEWEST ADDITION 
TO THE RdF FAMILY OF SURFACE TEMPERATURE 
MEASURING DEVICES 
STRAPONS, developed by Arthur C. Ruge Asso- 
ciates Inc., answer the need for a moisture 
resistant, portable, reusable and truly flexible 
surface temperature transducer. 
Usable from — 100°F to 500°F, the 
STRAPON consists of a STIKON type ele- 
ment (similar to the SN-1) intimately bonded 
to a thin (.002”) stainless steel backing with ACTUAL SIZE 
an overmold of SILASTIC permitting usage 
in the presence of @ radioactive fields high 
humidity @ water @ alcohols ¢ salts @ min- 
eral and vegetable oils @ certain acids and 
caustics, etc. 
STRAPON flexible leads ~ supplied in any 
length are molded in place and insulated STRAPON CLAMP 
with silicone rubber. STRAPONS are also S274 — one of many 
available mounted on a backing plate for : adapters available 
ambient or for surface measurement. 
In addition to RdF STRAPONS and standard STIKONS, we manufacture a wide 
variety of jal el: ts and systems for temperature measurement and 
control. Send for free literature or write stating your special problem. 


ARTHUR C. RUGE ASSOCIATES INC. [i 


733 CONCORD AVENUE, CAMBRIDGE 38, MASSACHUSETTS 








LITERATURE... . 


weeks of wear in minutes! puna” Gaus Vom 


catalog 553-1 contains § 

for bette | tions and design features of precise 
or beer metering pumps. A special section 
has charts and data for materials 


SPRAY NOZZLE "ss" ire 


4 Pumps, 
RESISTANCE ee OG hs New Waukesha corrosion-resistant 

. a pumps provide a positive eens’ 
to seal without using troublesome 
packing glands. Low maintenance 
cost. Request latest catalog. 


abrasive liquids | : 444 *Waukesha Foundry Co. 


Pump, Diaphragm New design fea- 
ures worm gear diaphragm and 
one step gear reduction eliminating 
need for gear reducer. Bulletin is 
available to supply details about 
this novel pap. 
464B Rice Pump & Machine Co. 














Pumps, General Purpose... .. . Designed 
we or a broad range of clean liquid 
@ In the Spraying Systems research laboratory, ey ae veut yoy: lh 
new internal contour structures and new materials able performance, low maintenance. 
are measured for relative resistance to abrasion by an OB. 
means of the accelerated wear test. From research 

like this is developed the design data for vane, Sone ten, Corsenen-Te- 

aid ime ual * : sis 

spray nozzles with gre atly improved per- 7252. Vailable pte | up to 140 

ormance and longer life. For complete ft., capacities up to 700 gpm. Han- 

information write for our Catalog No. 24. dles alkalis and acids except hydro- 


SPRAYING SYSTEMS CO. 1h” a 


3275 RANDOLPH STREET ‘ * BELLWOOD, ILLINOIS Pumps, Liquid, Rotary. .. Bulletin 
ADVANCED SPRAY NOZZLE DESIGN FOR NEW resents vacuum pumps, pumping 
DIMENSIONS IM CONTROL AND PERFORMANCE. nformation, strainers, heliquad 

. mene eens men pumps, pump drives, rotating 

: aS Me Bie a aes hits plunger pumps, history and repre- 

—" types. Bul. L51A. 


*Geo. D. Roper Corp. 








Kinney Mfg. Div. 


Pumps, Metering & Proportioning 

Catalog covers Model “U” 

“K” metering and proportion- 

ing pumps, the Hills-McCanna- 

meter and Model 4411 chemical 

pump. Request cony of Catalog 602. 
464E Hil 








ls-McCanna Co 





Pumps, Propeller Lawrence Pro- 
peller Pumps are made of metals 
and alloys best suited for their 
ability to resist the corrosive and 
abrasive action of the liquid 
pumped. Bulletin 203-7. 

347 *Lawrence Pumps. 





Produces 
oe. Proportioning ...... “Positive 
ow Control,” 12 p. catalog 800, de- 


Finished Product 

. . scribes four basic models of preci- 

in One Operation with Mow in the Fangs of” 0-180 
ia Hills-McCanna Co. 

Pumps, Rubber-Lined Type “DS” 


rubber-lined pe handles corro- 
sives or solutions containing abra- 
, sive solids. Non-corrosive, non- 


clogging, easy to service. Request 


Bulletin 982. 
126 *Buffalo Pumps. 








Pumps, Sand.. ...Rubber lined sand 
. : umps lower pumping costs 30% to 
, . ‘ 0% due to simple design and accu- 
Troy's new compact unit combines a powerful disperser head with racy of rubber parts which increase 
the rugged diamond-shaped agitator to produce finished homoge- prs a Ag Bul PO-BS ‘ecemmed 
neous batches without further milling — for the majority of present 320f *Denver Equipment Co. 
inks and paints. 
, . : : a ee Two bulletins cover 
Modern design gives proportional hydraulic shear, kinetic im- beso cy aed original screw 
ingement Ni ; ; ; pum ouble external bearing an 
- gem “tm _s pe Besser in better wetting, improved color gear type, double external bearing 
ispersion and uniform blending. Send samples for trial processing. and gear hovper tvve. See Bulle- 


Write Troy for details of special Capital-Purchase plan. tins WQ-S205 and WQ-S206. 
464G Warren Pumps Inc. 











* From advertisement, this issue. 
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Pumps, Stock Factory stock of the 

— Cee used sizes of cen- 

Epes is always ready for 

ja A delivery. Request a copy 

of the B & G Stock Pump Catalog 
CSP-257A. 

369 *Bell & Gossett Co. 


Pumps, Submersible F-M water- 
lubricated submersible ) amy need 
no above-ground housing, no line 
shafts or lubrication devices. In- 
Stallation is fast and economical. 
mead Bulletin 6910. Cowles Chemical Company offers clear Potassium 


*Fairbanks-Morse Co. Silicate solutions of exceptional purity in two commercial 


a Toa, ‘isiokes Microvac grades, also in special ratios and concentrations. 
Pum or g acuum”, an 
booklet 755, “How to Care for Your Cowles #28 is recommended for coating welding 
Vacuum Pump”. Microvac pumps rods, special cements and a variety of other coatings. 
are compact a ee efficient. 
396 . Stokes Corp. Cowles #40 for rod coating, also for fast sudsing 


soaps and liquid detergents. 











Vacuum Equipment High vacuum 
equipment for laboratory and in- ‘ 
dustrial use is set forth in new Available in returnable and non-returnable drums, 
general catalog. Vacuum pumps, tank trucks and tank cars. 
valves, traps, , Bages and accessories 
are all descri 
465A Consolidated Electrodynamics. 


Company offers manual, 
“Venting Fundamentals”, on its 


vapor conservation vents designed ; 
for low-cost maintenance. Fully , HEAVY CHEMICAL DEPARTMENT 


fire protective, simple, sturdy, easily 


a CHEMICAL COMPANY 


7016 Euclid Avenue, Cleveland 3, Ohio 


Write for complete technical information and prices. 











Services, Processes, Misc. 








Air Spray Ozium Glycolized Air 
Spray in new, personal size con- 
tainer quickly removes’ smoke, 
destroys odors, reduces air-borne 
bacteria. Comes in non-refillable 
dispenser. Catalog Sheet. 

Woodlets Inc. 


Chromatography p. booklet 
outlines the a. ae technique 
of column partition chromatog- 

y. Applications are explained 
with appropriate illustrations to 
show many principal uses. 
465C Merck & Co. 


Design & Construction Company 
offers illustrated brochures on 
chemical plants they have designed 
and built, including facilities for 
producing nitric acid, complex fer- 
tilizer, etc. 

187 *Chemical & Industrial Co. 


on — 
Engineering & Construction . ° ° 
teamwork is displayed in engineer- Get this new buying guide 


ing and construction of refineries 

and chemical plants and in design for LABORA OR ODU ION 

and Pogson CL ye equip- \ Yand PR CT OVENS 
ment. Brochure E-5-32. New 8-page color illustrated brochure describes re-designed 
398 *Southwestern Engineering Co. models of four laboratory ovens and six production t ype ovens 


Fire Extinguishing Systems, Carbon in Standard, Heavy Duty and Super Duty Capacities 
Dioxide Features: all operat- Comprehensive diagrams showing the Despatch ‘‘Whirl- 


ing parts completely enclosed, no blast”’ Forced Air convection systems are included. Construc- 
clumsy = methods or fall- tion and engineering features are clearly illustrated by sepa- 
ing weigh self-contained, easy rate photographs of important components. Pictures show 
testing of all oars. Booklet. typical installations and give specifications of 10 models of gas 
431 alter Kidde & Co. and electric fired ovens in the Despatch “‘V"’ series, Discover 
Fire Hydrants Fire hydrants for how Despatch Engineering Service can help you with your 
plant fire protection in types and selection of a new oven that will exactly fulfill your needs. 
sizes for all requirements. Modern ° 
ball bearing operation with “O” write for your copy of BULLETIN #100 now 
ring seals make hydrants packless, 


dry-top. Bul. 5403. 
441 *Darling Valve & Mfg. Co. DESPATCH DESPATCH OVEN COMPANY 
oven 405 8th Street S.£. 
Mi Pp i 14, Mi n 


* From advertisement, this issue. 
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NTANTITOIINTANE 


HYDRO-FILTER 


Unique turbulent area assures 
positive dust collection 
at constant efficiency... 
to the micron range 


Here is the “heart’’ of the Hydro- 
Filter principle of dust separation, 
This violently turbulent area of water, 
bubbles and mist is produced by the 
countercurrent action of air against 
water. Constant long contact between 
the air being cleaned and the water 
which is doing the cleaning produces 
a scrubbing action which is positive, 
thorough and unaffected by variation 
in volume and velocity of flow. Dust 
is entrained by any, or all, of three 
means: (1) Entrapment within fall- 
ing water droplets; (2) Impingement 
on bubble surfaces; (3) Impingement 
on wetted surface of glass spheres, 
As the photo indicates, the entire 
collection area is continually flushed. 
There are no dead areas to corrode 
or erode, No moving parts to “load 
up” and reduce efficiency. Mainte- 
nance is a matter of minutes a month, 
Collection of dust to micron size 
is continuous and 
sludge removal auto- 
matic with the Na- 
tional Hydro-Filter. 


Write for 


See why and how sep- 
arating efficiencies of 
up to 98.9% on 
foundry shakeout dust 
are possible practical 
-and continuous with 
Hydro-Filter! 


Bulletin 55 


Dust Collector Corp. 
608 Machinery Hall Bldg., Chicago 6, IMinois 


Subsidiary of Notional Engineering Company, 
Manviacturer of Simpson Mix-Mullers 


406 





LITERATURE... 





Fume Hoods 48 p. catalog includes 
extensive engineering data and 
recommendations, operating char- 
acteristics and operating cost com- 
parisons on fume hoods. Installa- 
tion photographs, drawings. 
466A Kewaunee Mfg. Co. 





Laboratory Equipment Three new 
data sheets describe company’s 
self-contained Tempunit for labora- 
tory water baths, portable cooler, 
and new line of y ng i! poly- 
ethylene fittings for polyethylene 


sink traps. 
466B Arthur 8. LaPine & Co. 


ma, } 6 p. book- 
7 contains photographs, 

deh ae and prices 

on a line of laboratory instruments 
includin electrolytic analyzers, 
capers on furnaces, thermometers. 

. H. Sargent & Co. 








.. Brochure 
freeze-drying 
dry- 


Laborator Equipment. . 
describes automatic 
lab equipment, new type tra 
ers, faster manifold-type freeze- 
dryers, combination units. Just 
es TD1258. 

28Bi *U. 8. Industrial Chem. Co. 


Laboratory Equipment & Furniture 

Company offers catalog de- 

scribing its line of top-quality 

tables, cases, cabinets, fume hoods 

& radio chemical lab equipment. 
For details, request Catalog. 

B457 *Duralab Equipment Corp. 


Metals Treatment An 84-p. booklet 
describes the latest developments 
in surface treatment of metals. 
Covers rust prevention, mechanical 
and chemical cleaning, blackening, 
and moe 
466D . F. Houghton & Co. 


Microscopes 20 p. booklet D-1057 
describes and illustrates new, 
Series R research microscopes. Dis- 
cusses company’s 14 different re- 
search microscope models in detail 
Price list. 
466E Bausch & Lomb Co. 


Optical Crystals. Technical Bulle- 
tin 157, 8 p., discusses use of optical 
crystals in prisms and windows for 
spectoscopy, lens elements for 
microscopy, lens elements for mili- 
cary infrared optics. 
466F 














Isomet Corp. 





Pharmaceutical Equipment 
catalog describes complete pharm- 
aceutical line including tablet 
presses, tube fillers, capsule fillers, 
etc. Catalog is illustrated and gives 
full specifications. 
6G Arthur Colton Co. 


Splitters New precision splitters 
for sampling accuracy in assay and 
microscopic work feature multiple 
chutes down to % in. wide, 
machined parts, elimination of 
traps. Data on TD1256. 
228Bg *U. 8S. Industrial Chem. Co. 


Testing, Laboratory Testing labo- 
ratory tacilities for complete batch 
or pilot tests. Ample test facilities 
for investigations on _ crushing, 
grinding, mixing, classifications, 
separation, etc. Bulletin T4-B15. 
320) *Denver a Co. 


F-1076, R. 
and ao 











Welding......Bulletin 
describes development 
cation of company’s Unionarc 
Welding process in industry. Semi- 
automatic process uses continuous- 
y-fed bare wire. 
466H Linde Air Products Co. 





* From advertisement, this issue. 


Are your scrubbing nozzles as 
efficiently as you think they could 
be? Do they resist corrosion 
or wear conditions satisfactorily 
—produce the breakup and dis- 
tribution you would like? 


Outline your spray problem for 
us. If your liquid can be sprayed 
with direct pressure.—Monarch can 
furnish the nozzles. 


NOZZLES FOR: 

¢ OIL ATOMIZING 

® HUMIDIFYING 

¢ AIR WASHING 
DESUPERHEATING 
SPRAY PONDS 
MILK POWDERING 
ACID CHAMBERS 
CONCRETE CURING 


Write for Catalog | 


MFG. WORKS, INC. 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
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READER SERVICE .. . 


INDEX OF ADVERTISERS 


Month after month you'll find industry’s most progressive 


firms among our ad pages. 


Use this index to keep in touch 


with what they’re offering that'll help you in your job. 


Adams Co., R. P 
Air Preheater Corp 
Air Products, Inc 
Aldrich Pump Co 
Alemite Div. of the Stewart & 
Warner Corp. 
Allen-Bradley Co. ............ 
Allied Chemical & Dye Corp. 
General Chemical Div...... 
Solvay Process Div..... 
Allis-Chalmers Mfg. Co. 
Buda Div 
Allis-Chalmers Mfg. Co. 
General Machinery Div... ..46-47, 
118, 229, 285 
Alloy Steel Products Co.. ; 4 
Aluminum Co. of America 
Amercoat Corp. 
American Agile Corp....... 
American Air Filter Co.... 
American Blower Div. of 
American-Standard 
American Brass Co... 
American Cyanamid Co.... 
American Hard Rubber Co 
American Optical Co 
Anaconda Wire & Cable Co.. 
Armco Steel Corp 
Armstrong Machine Works... 
Atlas Powder Co., Darco Div.. 
Babcock & Wilcox Co. 
Tube Div. 
Bailey Meter Co 
Baker & Co., Catalyst. . 
Baker Perkins, Inc 
Balcrank. Inc. 
Barber Colman Co 
Bartlett-Snow Co., The C. O.... 
Bell & Gossett Co 
Bemis Bros. Bag Co 
Bendix Aviation Corp. 
Friez Di 


Black, Sivalls & Bryson, Inc. 
Safetv Head 

Blaw-Knox Co. 
Buflovak Div. 

Blockson Chemical Co 


Buell Engineering Co.. 
Buffalo Forge Co 

Buffalo Pumps Inc.. ; 
Cambridge Wire Cloth Co.. 
Camco Products, Inc.. 





Advertising Sales Representatives 


Atlanta 3 .. Robert H. Powell 
1301 Rhodes-Haverty Bidg., Jackson — 
Boston 16 W. D. Boyd 
350 Park Square Bidg., Hubbard 2-7160 

Chicago 11 ..0 Gridley, 4. M. Rodger, Jr. 
520 N. Michigan Ave., Mohawk 4-5800 

Cleveland 15 L. J. Biel 
1510 Hanna Bidg., Superior 1-700 

Dallas 1 Gordon Jones, Jr. 
Vaugn Bidg., 1712 Commerce St., Riverside 7-5117 

Denver John Patten 
1740 Broadway, Alpine 5- 2981 

Detroit 26 
856 Penobscot Bidg., Woodward 2- 1798 

Lendon EC .... Herbert Lagler 
95 Farrington $t. 

Los Angeles John B. Uphoff 
1125 > Sixth St., Madison 6-9351 

New York 36. G. Fredrick, J. E. Touhig 
500 Fifth Ave., Oxted 5-5959 

Philadelphia 3 E. M. Schellenger 
Architects Bidg., Rittenhouse 6-0670 

Pittsburgh 22 G. S$. Ryan 
919 Oliver Bidg., Atlantic 1-4707 

San Francisco 4 
69 Past St., Douglas 2-4600 

St. Louis 6. -. 4d. M. Redger, Jr. 
3615 Olive St., Lucas 4867 


4. Biel 


. C. Woolston 
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Carbide & Carbon Chemical Co., 
Div. of Union Carbide & Carbon 
Corp. 181 

Carborundum Co., Refractories..... 

Carborundum Metals Co. ote 

Carlson, Inc., G. O....... 

Carpenter Steel Co.. 

Celanese Corp. 

Century Electric Co 

Chapman Valve Co 

Chemical & Industrial Corp.. ‘ 

Chemical & Power Products, Inc. 

Chemical Engineering ’ 

Chemstrand Corp. 

Chicago Bridge & Iron Corp.. 57 

Chicago Pneumatic Tool Co..... (224- 225 

Chiksan Co. .... ‘ 401 

Clarage Fan Co 

Clark Bros. Co... , 

Columbia-National Corp. Pad SRR Poss 383 

Combustion Engineering Inc 
Raymond Pulverizer Div..... 

Commercial Filters Corp.. 

Continental Can Co 

Cooper-Bessemer Corp 

Coppus Engineering ... 

Cowles Chemical Co..... 

Crane Co. ; dis 

Crane Packing ‘Co 

Crouse-Hinds Co. .... 

Crucible Steel Co. +E 

Cuno Roeineering. Corp a 

Damascus Tube C 

Darling Valve & Mfg. Co 44 

Davenport Machine & Foundry Co ana 

Day Co., 32% 

Daystrom, Inc. 

Dean Products, Inc. 

Dean Thermo-Panel Coil Div 

DeLaval Steam Turbine Co 

Deming Co. 

Dempster Bros. ...... 

Denver Equipment Co.. 

Despatch Oven Co 

Devcon Corp. 

Devine Mfg. Co., 

DeZurik Corp. 

Diehl Mfg. Co.... 

Dollinger Corp. ... 

Dorf-Oliver, Inc..... 

Dow Corning Corp 

DuPont Co.. E. I 
Dacron Div 
Elastomers Div. .. 

Fabrics Div. 
Teflon Div 

Duralab Equipment Co 

Duraloy Co 

Dustex Corp 

Duriron Co. a deorg 

Eastern Industries, Inc. 

Eaton-Dikeman Co. 

Eddystone Div. 
Baldwin-Lima-Hamilton 

Edward Valves, Inc 

Eimco Corp., The 

Electric Auto Lite Co 

Electro Data 
Div. of Burroughs Corp 

Elgin Softener Cop 

Elliott Co. .... 

Enjay Co., Inc... 

Eriez Mfg. Co.... 

Escambia Chemica] Corp.. 

Fairbanks Morse Co 

Falls Industries Inc 

Federated Metals, Div. of 
American Smelting & Refining.. 330 

Filtration Engineers. Inc..... 411 

Firestone Plastics Co.. 310 

Fischer & Porter Co 155 

Fischer Governor Co oy 391 

Flexitallic Gasket Co 234 

Fluid Energy Process & Equip, Corp 449 

Foster Wheeler Corp.. 28-29, 161 

Foxboro Co. . ; 3 F 87 





“PLASTIC STEEL 


IN PROD 


80% STEEL — 20% PLASTIC 
Stop that leak quickly, permanently 
and easily apply PLASTIC 
STEEL directly to the tank or on a 
piece of kraft paper and the problem 
is solved. PLASTIC STEEL has ex- 
cellent chemical resistance will 


not rust or corrode self curing, 


hardens even under water 


PLASTIC STEEL will repair 
leaking pipes (even under 
pressure) . .. rebuild worn 
valve seats or pumps .. . fill 
large or small holes in cast- 
ings... repair or rebuild ma- 
chinery ... make molds and 
dies . .. handle hundreds of 
maintenance jobs in the plant. 
PLASTIC STEEL bonds steel, 
iron, brass, bronze, aluminum, 
wood, glass, concrete, etc., to 
itself or each other. Non- 
shrinking, non-expanding it 
has extreme strength and 
durability ... can be drilled, 
threaded or ground with regu- 
lar metal-working tools, 


PLASTIC STEEL can save 
hundreds of hours and thou- 
sands of dollars, throughout 
your plant — write for free 
booklet containing proof of 
its many applications. 
TECHNICAL REPRESENTATIVES AND 
DISTRIBUTORS IN ALL 
MAJOR 


CITIES 
10] 4 [ote] Mote) i Je) 'F-wilel,| 
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Blends many liquids 
automatically 

with 

unexcelled accuracy 


Bowser precision proportioners auto- 
matically and accurately blend two 
or more liquids in closed, continuous 
production. 


A simple setting of the percentage 
selectors provides any variation of 
blend from 2% to 100%, XACTO, 
“the world’s most widely used meter,” 
assures perfect proportioning of all 
liquids being mixed, compounded or 
blended 


SIMPLICITY OF DESIGN SAVES SPACE 
. . REDUCES MAINTENANCE 





Xacto Meter 
Thermometer Well 
Inlet Control 


Indicating & 
Totalizing Diol 
Valve 0. Flow Indicator 
11. Inlet Pressure 
Differential CG 
pauge 
Control Nut 12. Discharge Pres- 
Valve Control sure Gouge 
Arm 13. Dial Thermometer 
Pump Control Cir 14, Discharge Check 
cult & Switch Valve 


1375 E. CREIGHTON AVE. 
FORT WAYNE, INDIANA 
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Machine 





PUMP 


iqui WITHOUT 
= ComnonIN 


Slurries CONTAMINATION 


Wavelike 
Motion 
of Steel 
Finger 





— —_ 
Forces Material Through Tubing SX 
Capacities 
0.2 cc per minute 
to 4.5 G.P.M. 


.. $60.00 to 
$550.00 


Prices range from...... 

depending on size 

and accessories 
Write for Catalog. 


SIGMAMOTOR, INC. 


17 North Main St. e Middleport, N.Y. 





YOU CAN COUNT ON 


DEAK pes 


AI 


Chemical Engineers who have a heat trans- 
mission job that in the “‘old days’’ would 
be given to pipe coils can now count on the 


PRAN. 
COIL 


to do much better. The Dean TAKES THE 
PLACE of pipe coils and in addition does 
things pipe coils CAN'T begin to do 
Thus for exam- 
ple the photo at 
the left shows 
how the Dean 
Thermo 
Panel Coil can 
be curved to fit 
cylindrical tanks 
and objects as 
shown in previ- 
ous issues of this 
journal — the 
VALVE WARM- 
page 553 of the June issue is typical. 
Thesd As are hardly possible with old- 
fashioned pipe coils at ANY cost 
‘he Dean Thermo-Panel Coil usually 
saves much money and assures better per- 
formance. It costs less, weighs less, requires 
less space, is more efficient, can be intalled 
and removed more quickly for cleaning, and 
in every way is decidedly superior to all 
old-fashioned methods. 


WHICH DO YOU WANT? 

Check the squares below. Clip out. Mail to us 
with your name, firm name, and addres. If you 
have a steam or cooling coil problem our specialists 
will help if you wish 

C) Bulletin 355—52 pages of Technical Data 

© Bulletin 257-——-Design and Price Information 

Backed by 20 Years of Panel Coil Manufacturing 








DEAN THERMO-PANEL COIL DIVISION 
DEAN 4 10)0) 01 aah INC 612 Franklin Ave 


BROOKLYN 38, N.Y. Tel Steriing 9-400 
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FILTER 
PRESSES 


SPEED 
YOUR 
PRODUCTION 


and IMPROVE 
PRODUCT 
QUALITY 


PURITY AND UNIFORMITY 


AT 
LOWER 
CcOsTS 


Get all the facts 
how Sperry experience, 
Sperry engineering and Sperry 
Filter Presses solve your fil- 
tration problems best. Write 
for complete information and 
free copy of the Sperry Fil 
tration Catalog 


D. R. SPERRY & COMPANY 


Batavia, Illinois 


Sales Representatives: 
George S. Tarbox 
808 Nepperhan Ave., Yonkers, New York 
P. M. Pilhashy 
833 Merchants Ex. Bidg., San Francisco, 
California 
Alidredge & McCabe 
847 E. 17th Ave., Denver, Colorado 
Texas Chemical Engineer Company 
4101 San Jacinto, Houston, Texas 
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PROTECTOSEAL 
vapor conservation 
vents 


LOW-COST 
MAINTENANCE 


FULLY FIRE PROTECTIVE 
SIMPLE and EASY to 
MAINTAIN 


Simplified, one-piece design locates flame 
arrester outside pressure-tight housing where 
it is easily accessible. 
Vertical position of arrester permits conden- 
sate to drain off freely—prevenis frequent 
“‘clog-ups”’ and prolongs operating time. 
Modern “swing-bolts” permit quick removal 
of vent covers for visual inspection or re- 
moval of valves or arresters for cleaning. 
Interchangeable arresters permit a spare to be 
inserted quickly and easily to safeguard tank 
while servicing original arrester. 
Sturdy arrester plates resist distortion during 
cleaning and are self-positioning to assure cor- 
rect air-space-gauging and safe Seeeenety to 
original Factory Inspection S 
Precision fabricated valves are pooonesed to 
assure tight seatings, and 
are available as specified 
on order for other than 
normal pressure settings.. 
Stream-lined design assures 
maximum air-flow capaci- 
ties and self-drainage of 
condensate, 


West Coost Warehouse: Los Angeles, Calif 
in Canada: Safety Supply Co , Toronto 


pf ----------------- 


The Protectoseal Company 
1954 So. Western Ave., Chicago 8, Ill. 
Please send me ‘Venting Fundamentals” 


suebitiniiminn Cape asiiiie 
Company 
Address seneiennatitel ee 


ee ee ee ee ee ee ee ed 


| 
| 
| 
| 
| Nome... 
| 
| 
| 
| 


_. Lone... State 


«wean an apananeucsenenand 
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how STANDARD uersty 
TEST DRYING 
Can Save 


Standard Steel Corporation 
offers its complete “Pilot” 
drying facilities to customers 
and prospective customers. 
Standard-Hersey test dryers, 
like the one illustrated below, 
can be adjusted to duplicate 
the performance of any type 
rotary dryer. You learn in 
advance the exact require- 
ments for your individual 
dryer application. This elimi- 
nates guesswork and in 
nearly all cases results in 
substantial savings in your 
ultimate dryer installation. 


Write TODAY for bulletin on “ pilot’ 
drying and the more than 30 types of 
Standard-Hersey dryers for the process 
industries. 


STANDARD STEEL CORPORATION 


General Office and Factory, 5005 Boyle Avenue, Los Angeles 58, Calif 


LEADER WORKS 


Decatur 5, Illinois 


ROTARY DRYERS + KILNS * COOLERS * ASPHALT PLANTS 





BVRRAO 








will PURCHASE 


for your account. 


The facilities and experience of Truland 
may be employed advantageously 

for the economical upgrading 

and disposal of solvent 


mixtures and organic 
by-products. 


Send for new bookiet 
which describes our 
operation 


Our technically 

trained personnel 

are available to discuss 
the refining of any solvent 


mixture or organic by-products. 


CHEMICAL CO., INC. 
EAST RUTHERFORD 
NEW JERSEY 


HUGS. 0. 
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EDTTORTA 


Still available: These 


highly popular and valua- 
ble editorial reprints from 


past 


issues of Chemical 


Engineering. They'll help 
keep you on top of your 
profession. 


@ Processes and Costs 


2 
3 
48 
52 
56 


Cost Estimation | —— 38 articles, 
128 pp. of data ($1.75) 
Cost Estimation Ii —- 12 articles, 
48 pp. Apr. ‘52-Feb. ‘53 ($1) 
Cost Estimation 111 —— |7 articles, 
80 pp. May ‘54 ($1.25) 

Heat Exchanger Design -— Here 
are useful shortcuts (75¢). 

Cost Index——Subject index to 351 
cost estimating articies (50¢). 

Cost Index——Supplement to above 
subject index (35¢) 

Plants & Processes—-|nventory of 
1955 (75¢). 

Plants & Processes——Reprint from 
1956 Inventory Issue (75¢) 


Feature Reports 


4 
21 
22 
25 


26 
33 


36 
37 
40 
46 
47 
50 
54 
55 
62 
63 
64 
67 
68 
70 
73 
74 
76 


Fluid Flow — Fifteen authoritative 
articles ($1). 

Pumps—How to select the one 
you need for your job (50¢). 
Process Instrumentation — 48-p. 
report and 16-p. chart ($1). 
Size Reduction —- Updating major 

pieces of equipment (50¢). 
Petrochemical Processes——(50¢). 
Fluidized Solids——Timely survey of 
fluidization know-how (50¢). 
Strain Gages—-How to use these 
useful instruments (50¢). 
Entrainment Separation — Equip- 
ment and performance (75¢). 
Process Piping —- Roundup of pip 
ing, valves, fittings (75¢). 
Conveyors & Elevators—Solutions 
to bulk moving problems (50¢) 
Mixing — Understand this univer- 
sal operation, 48 pp. (75¢). 
Lubrication—Of chemical equip 
ment for plant engineers (50¢) 
Binary Distillation —- Theory and 
equipment (75¢). 
lon Exchange—A chronical of re 
markable advances (75¢). 
Solids-Liquids Separation——Know 
how in 1955 ($1). 
Solids-Gos Contacting—Integrated 
background (50¢). 
Moving-Bed Processes - 
and applications (75¢). 
Solids Concentration —~ Survey of 
techniques (50¢). 
Bio-oxidation——Theory, design and 
practice (50¢). 
Drying——Methods, equipment, de- 
signs and costs (75¢). 
Industrial Statistics—How to use 
data effectively (75¢). 
Fermentation—-A total picture of 
its chemical technology (50¢) 
Liquid Proportioning—Equipment, 
methods and uses (50¢) 


Theory 


»* 


a ie ? e 
REPRINTS x, 


| 


Inflation How to predict the 
shrinking dollar (50¢) 
Handling Compressible Fluids——An 
over-all view ($1). 
Liquid-Gas Contacting—A practi 
cal operation study (75¢). 
Mechanical Seals——How to select 
and use (50¢). 
Professional Registration — Helps 
for PE-minded ChE’s (50¢). 
Fooms in Chemical Technology 
How to use and control (50¢). 
Nuclear Industry —- And the role 
of chemical engineers (50¢) 
High Temperature Technology - 
Materials and processes (50¢). 
To Select Best Pump Seal —- A 
know-how reprint (50¢). 
Biochemicals Processing — 
total picture (50¢). 


The 


Materials of Construction 


29 
35 
38 
79 
88 


Protective Coatings —— How to se 
lect and use ($1). 

Industrial Plastics 
where to use (50¢) 

Stainless Steels Properties and 
corrosion data (75¢) 

Lead Installation Best designs 
for many uses (50¢). 

17th Biennial Report 34-p. re 
view: protective linings ($1) 


How and 


CE Refresher Series 


42 


45 
49 
57 
61 
66 
72 
75 
81 
87 
90 
92 


Thermodynamics _ Principles 
(50¢). 
Compression & Expansion——(50¢) 
Chemical Equilibrium—(50¢) 
Homogenous Kinetics——(50¢) 
Catalytic Kinetics—(50¢) 
Interpreting Kinetics—(50¢) 
Simple Reactor Design——(50¢) 
Complex Reactor Design——-(50¢) 
Catalytic Reactor Design——(50¢) 
Reactor Design Problems——(50¢) 
Physical Equilibrium 1—(50¢) 
Physical Equilibrium Il—(50¢ 


Order Now: 


Use your reader service postcard for the 
fastest delivery 


Pay when billed 


' 











New... 
94 Predict Thermal Conductiv- 


95 Process Control 


96 Guide to Process Instrument 


Coming ... 
98 Odor Control 


ity-—First three parts of 
the series on estimating 
engineering properties 


(50¢) 


72-Page 
reprint of the compre- 
hensive June report ($1) 


Elements The “hard 
ware’ of process instru 
mentation (June, pp. 287 
320). A special booklet 
on heavy paper for serv 
iceability (50¢) 


(50¢) 
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“ Li 
Package” ' 
DE-IONIZER 
PROVIDES 
PURIFIED 
WATER 


Here is a complete de-ionizer, all 
assembled, loaded with resins, and 
ready to be attached to supply, out- 
let, and drain lines. Whenever you 
need low-solids water, you should 
first plan on the de-ionization pro- 
cess to obtain it, and then consider 
the outstanding economy, effici- 
ency, and easy installation of an 
ILLCO-WAY “Package” Unit. 
Three models are available, each 
in a wide range of standard sizes: 
LU Models produce a low-solids 
water for general use, down to 3 
to 5 ppm, but not removing silica 
or COy; HB Models produce qual- 
ity water usually less than 3 ppm 
and remove all ions including silica 
and COy; MB Models produce an 
extremely pure effluent, less than 
1 ppm, free of silica and CO», Write 
for literature giving complete details, | 


ionXchange 


840 CEDAR ST. 
ROCKFORD, ILL. 


NEW YORK OFFICE: 141 E. 44th S1., New York 17, NY. 
CANADIAN DIST: Pumps & Softeners, Lid., London, Ont. 
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New Filter Cloth 
Extra Tough Stuff 


POLYMAX* Cloth has Remarkable 
Properties for Heavy Duty Use 


What is POLYMAX 

POLYMAX is the National Filter Media Corporation’s name for 
filter media manufactured from the new olefin polymers known as 
“low pressure”, “linear”, “high density”, or “high crystallinity” 
polyethylene. 


Physical Properties 

Fabrics manufactured of these new polymers have physical proper- 
ties which are truly remarkable, when compared to conventional 
polyethylene or when compared to nylon. Tensile strength and 
resistance to stretching or elongation are important characteristics 
of filter media. The following table tells the story. 





Nylon** conventional 


high tenacity 


Polyethylene** 


POLYMAX*** 





89,000 to 


Tensile Strength 
PSI 108,000 


11,000 to 
35,000 


50,000 to 
150,000 








% Elongation 19 to 24 


20 to 80 


10—med. orient. 
5—high orient. 

















tos Angeles, Calif.: 811 West 7th Street 
Chicago, tl.: 3557 W. Peterson Ave 
Cincinnati, Ohio: Roselawn Center Bidg. 
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Physical Characteristics 

Filter fabrics will be woven of monofilaments to duplicate existing 
monofilament Saran and Polyethylene fabrics. Fabrics woven 
with very fine monofilaments as well as multifilaments are under 
development. 


Temperature Resistance — Shrinkage 

POLYMAX has a softening temperature of 260°F and is steriliz- 
able at 250° F. POLYMAX fabrics will be finished so that exposure 
to temperature in the 230°F-240°F range will result in minimum 
shrinkage. 


Chemical Kesistance 

In general POLYMAX filter media equals or exceeds the chemical 
resistance of conventional Polyethylene. Tables for chemical resist- 
ance of Polyethylene can be used. POLYMAX shows markedly less 
effect of immersion in Chlorinated hydrocarbons, gasoline and 
lubricating oil. 


Availability 
Immediately available, either in the form of roll goods or sewn 
filter elements. 

Reg. trademark NFM Corp 


Taken from Textile World's Synthetic Fiber Table 
Taken from Phillips Chemical Company's Bulletin on Marlex 50 polyethylene 


Whavers of Industrial Filter Media for over Tifty Yoars 





e National !Filter WMledia Corp.) 





General Offices & Mills: New Haven 14, Conn. 
Western Office and Factory: Salt Lake City 2, Utah 
Sales Offices—Representatives 


Houston, Texas: 1503 Hadley St. 
Oslo, Norway: Nicolo Friis 


—!ADLOGK 


HEAT and CORROSION-RESISTANT 


PROCESS EQUIPMENT 
HIGH NICKEL ALLOYS 
and 
STAINLESS STEELS 


VACUUM FURNACE RETORTS 


We are specialists in welded fabrica- 
tion of heat and corrosion-resistant 
alloys, INCONEL and the 
HASTELLOYS. Our complete modern fa- 


cilities and exceptionally skilled per- 


including 


sonnel are equipped to meet specifica- 
tions for the highest quality work in 
this field. Outline your needs or send 


us your prints for quotation. 


ROLOCK INCORPORATED 


1340 KINGS HIGHWAY, FAIRFIELD, CONN. 
IRLS7R 


JOB-ENGINEERED for better work 


Easier Operation, Lower Cost 











WHERE 
To BuY 


Featuring additional Equipment, Ma- 


terials, Supplies & Services for 


the Process Industry 




















FEED 
MATERIAL 


BY 
WEIGHT 


* 
MERRICK FEEDOWEIGHT 


MERRICK SCALE MFG. CO. 
171 SUMMER ST:, PASSAIC, N. J 














FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 





INSTRUMENT CO. 





Johannesburg, South Africa: Edward L. Bateman 








491 GETTY AVENUE, PATERSON, Nv. J. 
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Chemical Engineering 
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Classified Section 


P aiemiiiaiiauails PROFESSIONAL SERVICES 
Consultants can save you time and money through 
| AUGUST 1967 their specialized skills. Here they offer technical, eco- 


nomic, management and other professional services. 





For more information on the 

coverage, services or rates of " “i owes " on 

CE’s Classified Section, con- EMPLOYMENT OPPORTUNITIES 

tact the McGraw-Hill office , P : ‘ ‘ 

nearest you of write to Classi- With nation-wide coverage, this section brings you a 
roundup of today’s big opportunities in management, 


fied Adv. Div., Chemical Engi- , ; A > 
neering, P. O. Box 12, New engineering, sales, production . . . the whole field. 


York 36, N. Y. 


esa aa EQUIPMENT SEARCHLIGHT 


Each month you'll find used, resale and rental bar- 
| gains in this section. It’s the most complete listing of 
its kind in the chemical processing field. 





CLASSIFIED... 


PROFESSIONAL SERVICES 


Consult these specialists and let them save you time 


and money through their specialized skills, wide experience, 


and detached engineering and economic advice. 





The C. W. NOFSINGER COMPANY 
"In Engineering 
It’s the PEOPLE that Count” 


Engineers and Contractors for the Petroleum 
and Chemica! Industries 


906 Grand Ave . Kansas City 6, Missouri 








JAMES P. O’DONNELL 
Consulting Engineer 


Chemical and Petro-Chemical Industries 


BRAUMONT NEW YORK TULSA 
Texas New York Oklahoma 








R. S. AIRES & ASSOCIATES 
Consultants to the Chemical Industries 


New Products and Processes 
New Product Development 
Design & Initial Operation of Complete Piants 
Process Analysis Market Hesearch 
COMPLETE TECHNICAL & BCONOMIC BERVICES 
41 KB. 42nd mt W1,5-1430 New York 17, N. Y. 


WALTER KIDDE CONSTRUCTORS, 
INC. 
ENGINEERS - BUILDERS 
Chem ical—-Process—Paper 


New York City 


Houston, Tex Baton Rouge, La. 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations — Reports —- Design — Supervision 
Atlanta, Ga 


Augusta, Ga. Anniston, Ala 











W. L. BADGER and Associates, Inc. 


CHEMICAL ENGINEERS 


Hvaporation, Crystalization and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations 


309 South State Street Ann Arbor, Mich, 


KNOWLES ASSOCIATES 


Chomical —-Metatiur gtcal-— Mechantcal 
ony ineers 


Consultation — Design 
Oomplete Plants —~ Equipment 
Heavy Chemical—Ore Dressing 
19 Rector Street New York 6, New York 
Bowling Green 9-3456 


PILOT ENGINEERING COMPANY 


RESEARCH & DEVEIAPMENT 
From idea through pilot plant 
DESIGN 
Process-—Equipment——Complete plants 
PRODUCTION 
Supervision —~ Trouble shooting 
Improvements —- By-product recovery 
P. O. Box 54 Brooklyn 5, N. Y. 








CARTER & NANSEN CO., INC. 
DISTILLATION—- ABSORPTION 
Plants -Process—-Kquipment 


420 Lexington Avenue New York 1, N. Y. 








THE KULJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad 8t Phila. 21, Pa 
Offices Throughout the World 


SANDERSON & PORTER 
ENGINEERS 


DESIGN 
CONSTRUCTION 








CORELL AND JONES 
ENGINEERS 


Power— -Maintenance 
Chlorine Soda Ash——Perchlorethylene 
Pigments and Related Products 
Design Reports —Operation 


419 Rose Bivd Tels: Akron, O. TH 64271 
Akron, Obto Wadsworth, O. PE 66542 








R. B MACMULLIN 
ASSOCIATES 
Chemical and Electrochemical Plants 
Complete Process and Project Engineering 


Economic Surveys 
Niagara Falls, N. Y. 


Research Guidance 
610 Hanoock Bidg. 


J. E. SIRRINE COMPANY 
Engineers 


Plant Design & Surveys coven, Chemicals, Elee- 
trochemical and Metallurgical Production; Trade 
Waste Disposal; Water Supply & Treatment; 
Analyses & Reports. 


Greenville South Carolina 








CARL DEMRICK 


Technical Translations 
Send for Ctreular 


63 So. Broadway Yonkers, N. Y. 


CHAS. T. MAIN, INC. 
Engineers 


Industrial Plants 
Reports Design Construction Supervision 


80 Federal Street 
317 So. Tryon Street 


Boston 10, Mass. 
Charlotte, North Carolina 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 


80 Broad Street, New York 4 








D. Q. KERN ASSOCIATES 


Thermal Prosees Technology 
A Supporting Staff of Fifty 
Pngineers, Designers, Detaliers 
7016 Buelid Ave,, Cleveland 3, 0 
52 Wall St 636 Wyatt Bidg 
New York 6 Washington 6 








METCALF & EDDY 
Engineers 
Industrial Waste Treatment 
Water Supply and Water Purification 
Stream Pollution Investigations 


Laboratory 


Statler Bidg Boston 16 








OUR card here builds prestige for 

you and helps to make your name 
familiar in the field. The cost is ex- 
tremely small in proportion to its value 
es a business aid. 











THE 


CONSULTING 


ENGINEER 


By reason of special training, wide experience and tested ability, coupled 
with professional integrity, the consulting engineer brings to bis 


client detached engineering and economic advice that rises above local limi- 


tations and encompasses the availability of all modern developments in the 


fields where he practices as an expert. His services, which do not replace 


but supplement and broaden those of regularly employed personnel, are 
justified on the ground that he saves his client more than he costs him.” 
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| CLASSIFIED eee 


EMPLOYMENT OPPORTUNITIES 


CE’s nation-wide coverage brings you each month tips 


and information on current opportunities in job functions 


throughout the chemical process industries. 


» Coverage — National, Execu- 
tive, management, engineering, 
technical, sales, office, skilled. 
Positions vacant, sv 
wanted, civil service, selling op- 
portunities, employment agen- 
cies and services, labor bureaus. 
> Displayed Rates—$38 per inch 
for all ads except on a contract 
basis: contract rates on request. 
An advertising inch is measured 
é in. vertically on a column; 8 
columns, 30 in. per page. Subject 
to the usual agency commission. 


P Undisplayed Rates—$1.80 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a moet box number 

counts as 1 line. 10% discount if 
full payment is hea in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 


> Closing Date — September is- 
sue closes August 2nd. Send 
new ads to Chemical Engineer- 
ing, P. O. Box 12, New York 36, 
i 2 








TITANIUM METALS 
CORPORATION 
of AMERICA 


FIRST IN TITANIUM 


Announces immediate openings for: 


DEVELOPMENT ENGINEERS 
PROCESS CHEMISTS 
PROCESS ENGINEERS 
PROJECT ENGINEERS 
RESEARCH CHEMISTS 
RESEARCH ENGINEERS 


TMCA is interested in men with de- 
grees in Chemical, Metallurgical, Me- 
chanical, Electrical, and Civil Engineering, 
Chemistry and Physics, to fill vacancies 
created by the expansion of titanium pro- 
duction facilities. 

Opportunities in analytical development, 
quality control, process design, equip- 
ment design, process research, metallur- 
gical research, and pilot plant operation. 

Unlimited future, in this new and con- 
stantly expanding industry, for men with 
0-10 years experience. 

Salaries for these positions will be com- 
with ability, experience, and 


+, 
ate 











CENTRIFUGALS 
RA ret WANTED 


RN 

AUTOMATIC CHEMICAL CENTRIFUGALS 
For Food Processing—Chemical & Pharmaceutical 
Manutfacturers—If your organization is now cover- 
ing these fleids—our products—the latest in auto- 
mation—will complete your line. 

FLETCHER WORKS 
2nd. and Glenwood, Phila., Pa. 








FOR RATES OR 
INFORMATION 


About Classified 
Advertising 


Contact The McGraw- 
Hill Office Nearest You 


DETROIT, 26 


856 Penobscot Bidg. 
WOodward 2-1793 


W. STONE 


ATLANTA, 3 


1321 Rhodes- 
Haverty Bidg. 
JAckson 3-6951 


R. POWELL 


BOSTON, 16 


350 Park Square 
HUbbard 2-7160 


CHICAGO, 11 


520 No. Michigan Ave. 
MOhawk 4 5800 


W. HIGGENS 
J. BRENNAN 


CINCINNATI, 37 


1825 Yorktown Road 
Swifton Village, Apt. 2 
REdwood 1-393 


G. MILLER 


CLEVELAND, 15 

1510 Hanna Bldg. 
SUperior 1-7000 

W. SULLIVAN 


DALLAS, 2 

1712 Commerce St. 
Vaughn Bldg. 
Riverside 7-5117 
G. JONES 

E. SCHIRMER 


LOS ANGELES, 17 


1125 W. 6 St. 
MAdison 6-935! 


P. CARBERRY 
D. McMILLAN 


NEW YORK, 36 
500 Fifth Ave. 

OXford 5-5959 
R. LAWLESS 

S. HENRY 

D. COSTER 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 


H. BOZARTH 
R. EDSALL 


SAN FRANCISCO, 4 


68 Post St. 
DOuglas 2-4600 
W. WOOLSTON 
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Address to office nearest you 
Div. 


REPLIES (Bow No.): 
c/o This publication Classified Adv, 
NEW YORK: P. O. Bow 12 (86) 
CHICAGO: 520 N. Michigan Ave. (11) 
BAN FRANCISCO: 68 Post St. (4) 
LOS ANGELES: 1125 W. 6th Bt. (17) 


POSITION VACANT 


Young man with chemistry and engineering 
background with spray drier experience to 
supervise evaporation and drying plant. Mail 
resume of qualifications in detail to Baker 
Rendering Company, 4073 Bandini Blvd., Los 
Angeles 23, California-—-Angeles 8-7106. 








SELLING OPPORTUNITY OFFERED 


Manutacturer of Heat-Transfer apparatus & 
pressure vessels requires additional sales 
representation in East. Contracts in Chemi- 
cal Plants, Marine, oil refineries and power 
plants desirable. RW-1952, Chemical Engi- 
neering. 


EMPLOYMENT SERVICES 


Salaried Personnel $5,000-$35,000. This 
Confidential service established 1920, is 
geared to needs of high grade men who seek 
a change of connection, under conditions 
assuring, if employed, full protection to 
present position. Send name and addreas only 
for details. Personal consultation invited, 
Jira Thayer Jennings, Dept. L., P.O. Box 674, 
Manchester, Vermont. 


Better Positions——$6000 to $50,000. Want a 
substantial salary increase, more opportunity 
or different location? This national 47 year 
old service connects you with best openings. 
You pay us only nominal fee for negotiations; 
this we refund when employer pays placement 
fee. Present position protected, In complete 
confidence, write for particulars. R. ‘ 
Bixby, Inc., 553 Brisbane Bidg., Buffalo 3, 
Ne Be 


POSITIONS WANTED 


Chemical Engineer. PhD October, 1957. 
Minors in Physical Chem. & Biochem. Desires 
temporary employment up to 18 months, in 
short-term research project and/or pilot plant 
development Biochemicals and food indus- 
tries are preferred. PW-5526, Chemical En- 
gineering. 

B.S. ChE. 1949——Varied experience petro- 
leum, appliance industries. Desire position 
where engineering background and experience 
can be used to advantage. PW-5575, Chem- 
ical Engineering. 


SELLING OPPORTUNITY WANTED 


Graduate Chemical Engineer, 6 years admin- 
istration and sales experience covering major 
industries, seeking sales representation for 
American firm in Canada, RA-5552, Chemical 
Engineering. 


education. 


Please send resumes to: 


INDUSTRIAL RELATIONS DEPARTMENT 
TITANIUM METALS CORPORATION 
OF AMERICA 
©. BOX 2128 
HENDERSON, NEVADA 








SEE CHEMSTRAND’S AD on 
Page 133 of THIS MAGAZINE 


Positions available for 


ENGINEERS 


(Chemical, Mechanical, Metallurgi- 
cal, Textile, Industrial, Instrument 
and Civil) and 


CHEMISTS 


| (Organic, Physical, Analytical—Iin- 
| strumental and Wet Method, Textile 


| Chemists.) 





Write to Technical Personnel Department 


THE 


CHEMSTRAND 


CORPORATION 
Decatur, Alabama 








ENGINEERS 


If you have been looking for an nn lopment A poor 
that is skilled in the STATE 

Technical Recruitment and RELIABILITY OF In 
FORMATION concerning pasons, why not om- 
municate with us at oncel Ald, POSITIONS FEE 


p 
DELITY PERSONNEL sanvicg 

1218 Chestnut St. hila. 7, Pa. 

Npectaltat 4 Aviation, Klectrontes pa Deslarktes 














When Answering 
BOX NUMBERS 


to expedite the handling of your correspond- 
ence and avoid confusion, please do not 
address a single reply to more than one 
individual box number. Be sure to address 
separate replies for each advertisement. 
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EMPLOYMENT OPPORTUNITIES 


INDUSTRIAL GENERAL AREA OF WORK 


As a member of a team, will work in an advisory capacity in 


performing industrial hygiene studies for affiliates of Standard 
i T S Oil Company (N.J.) including: 
1. Basic studies for evaluation and control of environmental 
MEDICAL RESEARCH DIVISION health problems associated with producing, refining, manu- 
REQUIRES Two YOUNG facture of petrochemicals and in marketing. 


INDUSTRIAL HYGIENISTS 2. Special studies of individual problems in terms of evalua- 
tion and control methods. 








Applicants should be under 3. Industrial hygiene research in areas of instrumentation, 
30 years of age with degrees analytical methods, study techniques, ventilation and other 
in chemical engineering, sani- methods of control. 
tary engineering or chemistry. Excellent library and technical facilities and liberal publi- 
Graduate training in industrial cation policies. Advancement unlimited except by ability. 
hygiene is desirable, but not Starting salary commensurate with experience and ability. 











required, 
Give full details of education, experience, desired salary, avail- 
ESSO RESEARCH CENTER ability date and references. All inquiries will be considered promptly 


EMPLOYEE RELATIONS—C and held confidential. Address replies to: 


ESSO RESEARCH AND ENGINEERING COMPANY 


P. O. BOX 51 Chief Technical Affiliate— 
LINDEN, N. J. Standard Oil Company (New Jersey) 


Cea oul 7 Slateene — : mr re 











FOR 


The paee open is Technical Assistant to 
Pittsburgh Con- the Pipeline Manager and his duties will in- i, bo sity cxpentin Tonge Seviten of 
solidation Coal ys mot oe on technical problems arising ii nent openings in several categories. 
Company soon out of pipeline operation, correlation of cor- ; 
will begin to op- rosion data from various parts of the sys- 
erate in Ohio the tem, hydraulic computations, ete. The suc- a 
world’s first lon cessful candidate will have an unusually i Estimators—For new construction and 
distance coa fine opportunity for personal growth and ad- z sovisions of eulsting facilites. 
pipeline. This vancement in the new field of coal transpor- i Mechanical Design—Calculations and de- 
calls for pasties anties an seenne. spon have sign of new equipment. 
expansion o a BS or egree in chemical engineering Sites 
our technically | and 0-3 years industrial experience. ie ae ae ee gh rane ae 
we 


Mechanical and structural desi prob- 
lems and general scale up problems. 


trained, operat- Please address replies, including edu- f 
ing force. f cation, experience and salary desired to: i Please send resume to 


WILLIAM F, SAALBACH 3 J. P. Middleton 
PITTSBURGH CONSOLIDATION COAL COMPANY : ape onrnirnaeaad 


i The Dow Chemical Company 
te LIBRARY, PENNSYLVANIA ¥ Freeport, Texas 











GAS PLANT SUPERINTENDENT MARKET DEVELOPMENT 


Excellent opportunity for aggressive man to join 
Graduate Engineer required as Gus—Gasoline Plant Superintend- Sat Gaaeenet prams, Ga ok aaa 
ent in Alberta. Previous operating experience is a prerequisite. an cuttin a Gan ake Tan 0 a 
Full employee benefits. pay A ag fy Mey Rf 
be the field A a Sew with 


Apply in writing to Please send detailed resume of personal data, ex- 


perience, education and present salary to: 


THE BRITISH AMERICAN OIL COMPANY LIMITED SPENCER CHOMICAL COMPANY 


Attention: A. A. Williams : 
1004 Baltimore Kansas City, Missouri 
P. O. Box 130 Calgary, Alberta Attention: W. H. Swose, Jr., Personnel Manager 
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EMPLOYMENT OPPORTUNITIES 


CHEMICAL & MECHANICAL ENGINEERS 


are offered opportunity to advance 
professionally in diversified growth company 


LIQUEFACTION 





AIR PRODUCTS 
10 YEAR GROWTH 

















He 
LOW TEMPERATURE PROCESSING 


The Company is the leader in the engineering, design, manufacture and 
construction of plants and systems for the separation of gases such as 
Oxygen, Nitrogen, Carbon Monoxide, Hydrogen and other low boiling 
building blocks of the chemical industry. We must expand the entire 
organization to meet the increasing demands of the steel, metallurgical 
and chemical industries, and for national defense. 


-460°F 





Selected Assignments 


@ PROCESS DESIGN ENGINEERS 
@ RESEARCH & DEVELOPMENT ENGINEERS 
@ PROJECT ENGINEERS 
@ ESTIMATING & ECONOMIC EVALUATION ENGINEERS 
@ MECHANICAL ENGINEERS 
@ DESIGN ENGINEERS 
@ CONSTRUCTION ENGINEERS 
@ FIELD OPERATIONS MANAGER 
@ OPERATING SUPERINTENDENT 
@ MANUFACTURING & PROCESS ENGINEER 
@ SALES ENGINEERS 
AIR PRODUCTS, INC., situated in Eastern Pennsylvania at the foothills of the 
lovely Pocono Mountains, with ready access to three fine universities as well 
as other cultural and recreational facilities, offers you .. . 
. High professional salary scale. 
. Company paid advanced educational program. 
. Unusual medical and life insurance program. 
. Bonus and profit sharing opportunities. 
. Fine retirement plan. 


At AIR PRODUCTS you will work with 
recognized leaders in the industry. 


Send resume in confidence to Mr. E. J. Strobel 


Air Products 


o » INCORPORATED 


P.O. Box 538 Allentown, Pa. 





CHEMICAL ENGINEER 
BS Degree required. Must have plant experience 


. EQUIPMENT SEARCHLIGHT 


CONSULT YOUR 
NEAREST SUPPLIER 


CALIFORNIA 
Machinery & Equipment Co., Inc. 483 


ILLINOIS 


Loeb Equipment Supply Co 
Meyer & Sons, Wm. |! 


MICHIGAN 


Weaver, Charles 

NEW JERSEY 
American Air Compressor Corp... 478 
Barcan Co., Irving 
Johnson Machinery Co........... 480 
Lawler Co, 
Machinery & Equipment Corp., The 478 
Gelb & Sons, Inc., 


NEW YORK 

Brill Equipment Co........... 480, 481 
Equipment Clearing House, The... 478 
First Machinery Corp 

Heat & Power Co., Inc 

Stein Equipment Co............. 478 
Union Standard Equipment Co... 484 
Weinstein Co. 


PENNSYLVANIA 

Foster Co., L. 
Loeb & Son, H 
Perry Equipment Corp 
Stainless Steel Sales Corp 

TEXAS 
Pure Oil Co 

UTAH 


Machinery Center Inc 


SPECIAL SERVICE 


Laboratory Equipment Repair Co., 1810 W. 
Ogden, Chgo 12, Ill AO-Beckman-B&L-Cole- 
man-Klett-Lelitz. 





ONE PRITCHARD REDWOOD 


TWO CELL WATER COOLING TOWER 


2000 GPM designed for 116°F. initial and (00°F, 
final temperatures with 65°F. ambient wet bulb, 
Inctudes two 2-speed Pritchard fans with SEALD.- 
FLOW supports. Motors TEFC. Tower bolting and 
nailing naval bronze. Tower bullt in 1960 and used 
for four and one-half years. For sale in “as ie” 
condition and to be removed from existing founda- 
tion by purchaser. May be inspected. Write, wire 





FERTILIZER CHEMIST 


An opportunity lies in a newly created position for 
a graduate chemist or a chemical engineer. Preter 
a minimum of two years experience in mixed 
fertilizer manufacturing, but will consider an out- 
standing man to be trained. Duties involve formu- 
lation and liaison functions between production, 
inspection, research, and management. 


Some industrial or mechanical experience will be 
heipful. Kansas City location. Salary open; liberal 
employee benefits. State age, personal data, ex- 
perience, education, and salary requirements. Our 
employees know of this advertisement. Write: 
Employment Manager, P. 0. Box 7305, Kansas City 
16, Mo. Attn: Dept. 16, 





and background in plastics and resins, preferably 
in slush molding testing and research. Available 
position is for t and evalua- 
tion of potyvingtehloride slush molding and in- 
jection molding Research and Development. 
For a confidential interview, send a resume of 
your education and experience to: 
BATA SHOE COMPANY, INC. 
Beloamp, Maryland 





or phone 


THE PURE OIL COMPANY 
P. O. Box 237, Nederland, Texas 
Phone Beaumont TErminal 5-5374 
or Nederland 3435 











REPRESENTATIVES WANTED 


Dealers, Sales Engineers, Plumbing & Heating 
Contractors, Tank Manufacturers, etc 
COMMISSIONS—Jobbers Discountsa—Low Prices 
Stainless Steel oa Vaives-Flush Bottom Tank 
Valves-Stub-Ends, et 


STAR TANK & FILTER CORP. 
871 Edgewater Road Bronx 59, N. Y. 














All Kinds of Oil Refinery and 
Chemical Equipment, also Tanks 
Write — Wire — Phone 

Weinstein Co., Div. of Surplus & 


Salvage Co. ", Inc. 
610 West 8th Street Jamestown, Now York 
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CLASSIFIED... 


_ EQUIPMENT SEARCHLIGHT 








ORYERS & KILNS 
i-—-Albright Nell 4’ x 0 Atoms. Drum Dryer 
|—-Stokes 2’ x 6 Rotary Vac Dryer 
|—Buffalo Vac, Drum Dryer 24” x 20” 
Vac. Shelf Dryers & Kiins 
CENTRIFUGALS & CENTRIFUGES 
4—Tothurst 40” Suspended Type Centrifugals 
6—Centritugals 12”, 30, 40", & 48” Steel, Copper, 
Stainiess & Rubber Lined 
6—Sharples Centrifuges #5 Stainless, Also #6 
De Lavel Multiple Clarifiers #200, 300 & 401. 
FILTERS 
#2 Sweetiand Filter 12 Stainiess Covered leaves. 
i——Vellez 41 Stainiess Covered Leaf Filter, types 49 
Ertel Eng 6 & 10 dise Filters 12'4" dia 
Sperry & Shriver 7” te 36 oq. in tren & Wood 
Gen, Amer, 2” « 1” Rotary Vac. Filter 


KETTLES & TANKS 
Ptaudier 200 gal, Glass Lined Closed jack. Kettle 
|—Dopp 350 pe C. |. Jack. Vac. Kettle. 
Devine & Stokes Impreg. Units 30” & 46” dia 
povine "7 P e.s closed jack. Steel Kettle 
agit. Jack. Steel Kettle 
J 


Ptaudior 150 gal. closed agit. Jack. Steel Kettle 
50 Stainiess Alum. Copper, Glass & Lead Lined 
Kettios & Tanks. Also new Staintess 


PULVERIZERS & MILLS 
4—-Mikro Pulverizers #4, #281 & 2TH & Bantam, 
ror Mille 24” x 30", 40° x 30", 30" x 34”, 30” x 
2”, 4° x Y. Also jar Mills 
ai ‘Teomond Automatio Pulverizer 20 H.P. motor 
i-—Raymond #00 Pulverizer 30 H.P. Complete 
2-—-# 0000 Raymond Mills 
Sturtevant #0 18” Hinged Hammer Mill 
Sturtevant Lab Swing Sledge Mill 
Jefirey \f” x 8” Single Roll Crusher 


PARTIAL LISTINGS, 


107 - 8th S¢., Brooklyn 15, N. Y. 


BIG SAVINGS IN GUARANTEED EQUIPMENT 


Day Hercules Spike Crusher i'/, H.P. motor. 
Hammer Mills Pulverizers 3 to 50 H.P. 
|—Sehutz-O' Neil 20” Pulverizers. Also #1. 
Williams #3 & 2xx Hammer Mills 

|—Robinson 18” & 22” Attrition Mill. 
i—Lehman 4 Roll W. C. 12 x 36” Steel Mill, 
i——Steel 4 Roll Mills 9°x32", 12°x30" & 16x40". 
t+-—Houchin 18°36", 4 Roll Granite Stone Mills 
Ball & Jewell Rotary Cutters Lab. up 

2—U. 8. & Premier i H.P Cotiond ills. 


MIXERS & SCREENS 
Day Imperial 75 & 150 gal. Jack. Mixers 
Baker Perkins double arm 50 & 100 gals 
2——Read 50 & 100 gal. double arm mixers 
Lancaster 6’ dia. vert. Mixer a, oa P 
Kent 3 H.P. Continuous Dry 
Horiz, Mixers single & double conf to 200 gal. 
+—Day 6, 15 & 40 gal. Pony Mixers 
2—Day Brighton 20 gal. Change can Mixers. 
Read 40 and 60 qt. vertical Mixer 
6—Lead—Paste Mixers 50 to 150 gals. 
Tyler 3’x5’ Vibratory 2 . Other sizes. 
Blystonoe 3000 % horiz. spiral mixer 
10—Dry Spiral Mixers 50 to % a 
12—Portable Elec. Agitators ‘4 to 5 H.P. 


MISC. & SPECIAL 
Stokes 2',” single punch preform machine 
Rotary & Single Punch Tablet Machines ‘/,” to 4” 
Beit Conveyors (2', 15’ & 20 long 
Anderson & French Ol} Expetiers 
Gould 75 H.P. Centrifugal Pump 250 PSI 
i—Marco 200 Stainiess Steel Homogenizer. 
Filling Machines powder, ang & liquid. 
i—Howe Mogut esret, $ Bag Packer 
2—Worthington 12” Pare Vac. ae 
6—Devine Stokes & Buffalo Vac. Pum 
Soap Machinery for Toilet, Laundry, Chip, Liquid 
Plastic & Rubber Mills, Calendars, Hydr. Presses. 
Inject. Mold Equipt. Extruders, Banbury Mixers. 


NEW TANKS, Bj hagge or & CARBON STEEL, BUILT TO YOUR SPECIFICATIONS 
WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
WRITE FOR BULLETINS 


STEIN EQUIPMENT COMPANY 


Sterling 8.1944 


Cable Machequip 





AUGUST SPECIALS 


New Ptfaudier 1000 gal. Agt. Hakehey Kettle 
New Ptaudier 3’ x 6’ Glass Lined Sti 
ixer, sigma a. 20 HP exp. 


Plaudier 8s Bem 1254 
3 Vibrating Sifters 20’x7 le 
Roto Louvre 8/8 5'x20’ Rotary Dryer, complete 
Mikro Mill #281, serial 5403, extra head. 
Gen. American 42°x120" Twin Drum Dryer 
Ptaudler areas Ranster. 20 gal, Jktd. & Agtd 
Ross 40 gal. Mixer, direct drive, 3 H.P 
Sweetiand 25 st Filter, 20’ leaves, on 3” cent. 
Lomors 40’ Cent. Plough & bottom dump 

h Hytor Vac. Pump <6, with 40 H.P. “noter 


NEW—STEEL & S/S MIXERS, 


TANKS & KETTLES 


Fabricated To Your Specifications. 
Engineering Advice Available. 














WE BUY COMPLETE PLANTS OR SINGLE UNITS. 
WHAT HAVE YOU FOR SALE OR TRADE? 


YOU CAN BANK ON 
EQUIPMENT CLEARING HOUSE, INC. 


111 33rd Street, Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 

















|--Stainiess Tank #430 Chrome, vert. 7'xi0' deep. 


i—Day Mixer, steam jacketed, 50 ga 

i—Gperry Filter Press 42°, open del., 
frames—like now 

60—New Pr @ Cookers, 18"x18" & 24°«28" 

t—New Gla sh Centrifugal ty 4 4s gom 

i-—New Nash Vacuum Pump T 

1—Buflovak Jacketed imoregnaline Ts Yank f2x82" 

i—Stedman Disintegrator size 4 

|—Jeffrey Vibrating Conveyor PP “ 6”, 18 le 

t——Nash Air Compressor, Type AL 623 

i—Manton Gaulin Stainless Homogenizer 125 gph 

it—t&A Vacuum Pump, 5 H.P., 60’. 

4—Heat Exchangers, 12” dia. II’ tg., 43 steel tubes 

i-—Raymond 8” Hammer Mill, like new 

2-—-Loulsville Steam Tube Dryers 6’ x 35 

i—New Loulsville Continuous Filtering Machine. 


H. LOEB & 


plates 


20-—Jacketed Kettles—Stainiess, Copper, Monsen. 
are lade. 
4 





SON 


2—Stainiess Steel Steam Jacketed Readco Mixers. 


NEW AND GOOD-AS-NEW EQUIPMENT 


1—#316 Staintess Reactor, 265 gals. cap., jacketed. 
Abbe Pebbie & Tube Mill, 5’x22’—Buhrstone Lined, 


i—Patterson Ball Mill, porcelain tined, 17°x27". 
i—Patterson Ball Mill, 42x36, jacketed. 

2—Large Steam jacketed Horizontal Mixers. 
2—Ribbon Types Mixers, 50 & 90 ou. ft.—tike new. 


2—Steel Tanks 90,000 gals, ea. vert. wees ae 


2—Ball & Jewell #2 Cutters with 75 H.P. 
i—J. H, Day 3-rotl Mill 9x16. 


i—3,000 gal. jacketed Kettles with Turbo Agitators. 


i—210 Day 300 gal, jacketed Sigma Blade Mixer. 
4-—New Heat Exc. 60’ Cupro Nickel Tubes. 
i—Sparkier Stainiess Filter Model 33-8-9. 
3$-—4'x8' Shaker Screens 


6—W & P Mixers, jacketed, heavy duty, sigma blade 


$00 gal. with hydraulic dumpers. 
3—Baker-Perkins Mixers—same as above. 
2—Sperry 30” Filters, cisd. del., 39-pl. 40-fr. 
4643 LANCASTER AVE. 


"s PHILADELPHIA 31, PA. 





7x7 Ing. ES! 

8x9 Ing. ESI 

10- 4,xi0 ue, Foe 
Worth 


oOooacocooccesoe 


AMAAHAAAATATAT 
SPSSESSTSTTS=Z=E 





Chicago 
Portables—60-600 CFM Rotary or reciprocating. 











4—5' « 14° MARCY BALL-TUBE MILLS, with 
herringbone gears, direct drive and | 
H.P. motors 
5’ =x 16’ ALLIS-CHALMERS wee MILL 
with drive and 125 H.P. moto 
NEW 5’ «x 16’ ALLIS CHALMERS TUBE 
MILL less motor, and lin 
4’ x 12’ ALLIS-CHALMERS. TyPE BAL.TUBE 
MILLS with drives and 150 H.P. motors 
6’ x 9 ALLIS-CHALMERS TYPE BALL MILLS 
with drives and 150 H.P. motors 





BALL-ROD-TUBE MILLS 


14—-8' x 6° MARCY TYPE BALL MILLS with 
drives and 225 H.P. motors. 
5’ «x 10° STEARNS-ROGER ROD MiLL, 
trunnion overflow with drive and 125 
H.P. motor 

1-6'-6" =x 12° MARCY ROD MILL, open end 
tire and trunnion type—less motor. 

1—3' x 6° MARCY ROD MILL with 25 HP. 
motor and drive 


WRITE, WIRE, PHONE FOR COMPLETE SPECIFICATIONS 


MACHINERY CENTER, INC. 


1201 So. 6th West P. 0. Box 964, Phone HU 4-7601 Salt Lake City, Utah 


2—Model “D” Fitzmills 72 H.P. Motors. 

4—Stokes Rotary B-2 and DD-2 Tablet 
Machines. 

2—Stokes “R” 
Presses. 

3—Day #71 Roball Screens, Stainless 
Steel. 

3—Day #31 and #32 Roball Screens. 
-Day 350 gal. Stainless Steel Sigma 
Blade Mixer. 
Complete listings - Bulletin A-39 

WRITE FOR COPY 


THE MACHINERY & EQUIPMENT CORP. 


293 Frelinghuysen Ave., Newark 12, N. J. 
TAlbot 4-2050 


Single Punch Tablet 














Premier 6” and 10° COLLOID MILLS 

Abbe 1' gal. and 200 gal. DISPERSAL 
MIXERS 

Sharples type M-12-161 H CENTRIFUGE 

STAINLESS STEEL rectangular tank 
1500 gal. 

STAINLESS STEEL jacketed kettles 100 
gal. and 55 gal. at 90 psi. 

Day #2 Cincinnatus DOUGH MIXER 
20 gal. 

W & P lab DOUGH MIXER 1 gal. 
IRVING BARCAN CO. 
249-51 Orient Ave. 

Jersey City 5, N. J. 
DElaware 2-6695-6 
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. EQUIPMENT SEARCHLIGHT 








JUST PURCHASED! 


4—Nash Hytor Vacuum Pumps, 
2200 cfm 

6—Vert. St. St. Hoppers, 
gal., 235 cu. ft. 

2—Sprout-Waldron 40 HP Rotary 
Cutters 

2—Reducers: 3500 HP, 7500 HP 


1750 











AUTOCLAVES—REACTORS 
-465 gal. St. St. 3° dia. 86” deep, 
150% WP, 1654 jkt. pr. 

Pfaudler Glass Lined, jktd. & agit. 
30 gal., 50 gal. & 100 gal. 

St. St. T3947 13 gal. 1400# test, 50# 


CENTRIFUGALS 
~-AT&M Susp. 48” dia. Perf. Basket, 

St. St. Fume tight. 

Fletcher Susp. 40” dia. Basket, 1 
perf. plain steel, 1 rubber cov. imperf. 
Fletcher 12” dia. St. St. Solid Basket. 
-Bird 24” x 24” Horiz. Centrifugal 
screen filters, monel. 

Bird 24” x 38 monel, Solid Bowl. 
Bird 32 x 50 Solid Bowl Centrifugals, 
Type 316 Stainless Steel, fume-tight, 
60 HP motor. Built 1953. 

1—Bird 36” x 50” Solid Bowl, Steel. 

1—Bird 40” x 60” Solid Bowl, T304 S. 8S. 

4—DeLaval Nos. 74-11; 94-01 600. 

2—DeLaval #BUH-3930 Hermetic Clari- 
fiers, Stainless Steel. 

Sharples C-20 Super-D-Hydrator, T316 

St. St. 

Sharples 16-V, Separator type bowl. 

7304 St. St. 

DRYERS 


All stainless steel vacuum Shelf Dry- 
ers, 108 sq. ft. 

Devine #23 Vac. Shelf, 356 sq. ft. 
~Devine Vacuum Shelf Dryers, size 17, 
80 sq. ft. UNUSED. 

—$t. St. Spray Dryer, 19’ dia. x 20’ 
high, with Western Precip. nozzles, 
fans, oil burner, etc. 

American Double Drum Vacuum 
Dryer, 36” x 84”. 

Double Drum Dryers: 42” x 120”; 
42” x 100"; 32” x 52”; 24” x 60”; 
22” x 38”. 

Rotary Hot Air Dryers: 46” x 40’; 
46” x 32’; 3’ x 24’. 

Vulcan Rotary Hot Air Dryer, 6 x 60’. 
Rotary Coolers: 104” x 30’; 104” x 
70’; 5’ x 40’. 

B & S Rotary Hot Air Dryer, 3’ x 15’, 
Everdur (Silicon Bronze) 


Equipment 
bought & sold 


Plants 
liquidated 


1413-21 N. 6TH ST. 





3 


Stokes Jacketed Rotary Vacuum 
Dryer, 3° x 15’. 

Rotary Steam Tube Dryers: Louis- 
ville 6° x 30’; 6’ x 40° and Ruggles 
Coles 4’ x 30’. 

Swensen Walker Crystallizers steel, 
jacketed, each 30’ long. 

-Niagara 510 sq. ft. T316 St. St. Pres- 
sure Leat Filter. 


EXCHANGERS—CONDENSERS 


3.1070 sq. ft. Stainless Steel shell & 


‘tube exchangers. ASME 150#. 


3--Stainless Steel Coil Condensers, 40, 


55 sq. ft. 


14—-Stainless Steel Shell & Tube, 13, 20, 


24, 55. 135, 183, 200, 250, 400, 425, 
1070, 1665 sq. ft. 

Copper Shell & Tube—-95, 108, 185, 
275, 525 sq. ft. 

910 sq. ft. Admiralty tubes, Steel 
Shell &6 Heads—-UNUSED. 


EVAPORATORS—STILLS— 
COLUMNS 

Nickel-Clad single effect evaporators, 
250 & 400 sq. ft. 
Ozark-Mahoning Submerged Com- 
bustion Evaporator, type 316 stain- 
less stee?, 2,800,000 BTU/Hr. 
Bartlett Snow, St. St. Jacketed Evap- 
orating Kettles 6’ dia. x 3’ deep with 
heavy duty agitator and 25 HP 4- 
speed drive. 
Buflovak size 6.5 model 629D Double 
Effect, all stainless steel, 588 sq. ft. 
Stainless Steel Dairy type 6° dia. 
Vacuum Pan with Coils. 
Struthers-Wells Single Eff. St. St. 625 
sq. ft. vertical tubes. 


1—Stainless St. 145 sa. ft. coil, 500 gal. 


150 gal. Jacketed Vacuum Pan &t. St. 
Stokes type 316 St. St. Double effect 
water still, 250 GPH. 

Copper Bubble Cap Distillation Col- 
umns 24” dia. to 48” dia. 

Stainless Steel Packed type Columns 
8" dia. to 24’ dic. 


FILTERS 
Sparkler #33-S-28 Filters, 
Tank, St. St. plates. 
Feinc 6'6” D x 6 Face String Dis- 
charge. 
Eimco 10° x 12” 
Filters. 
Sweetland Filters: 
#5 (20 lvs). 
Cast Iron Filter Press. 30” x 30” open 
delivery, 28, 35 and 50 chambers. 
Filter Press. closed delivery, 7” 36”. 
Louisville 36’ wide 8-roll Continuous 
Filters. 


Steel 


Rubber Covered 


#12 (12 Ivs.); 


SEND FOR OUR MID-YEAR STOCK LIST! 


EQUIPMENT CORP. 


WANT VALUE INGOOD USED EQUIPMENT? 


WHY GO FARTHER THAN PHILADELPHIA? 
CHECK THESE ITEMS — ALL 


MIXERS—BLENDERS 
Gemco St. St. 30 cu. ft. 54” dia., jktd, 
Conical Blender. 
Conical Blender, Steel, 6’ dia. 
Sprout Waldron size 12 Ribbon Mix- 
ers, 336 cu, ft. work. cap. 
Stainless Steel Sigma Blade double 
arm jacketed mixers, 5 gal., 10 gal., 
50 gal. & 75 gal. 
Sigma Blade Double Arm Jacketed 
Mixers, 2% gal., 50 gal. & 100 gal. 
Robinson 110 gal. St. Clad jktd. 
Single Arm mass Mixer. 
2,000 gal. Horiz. jktd. Paddle Mixers. 
Falk Vertical Agitator Drives #10- 
GDX, 10:1 300 HP. UNUSED. 
Turbo Vert. Drives, #5B, 5:1, 40 HP. 


MILLS 
Patterson Ball-Tube Mill, 5’ x 22’, 
UNUSED. 
Patterson Ball Mill, 4° x 5’. 
Hardinge Conical Mill, 4‘6" x 16”. 
~Allis-Chal. Cont, Ball Mill, 6’ x 16’. 
Pebble Mills; 46° x 12’, 38° x 42” 
5' x 6,6 x 8. 
Colloid Mills—50, 75 HP. 
Hammer Mills—-5, 50, 75 HP. 
#50 Raymond Imp Mill, 50 HP TEFC 
motor. 
3 roll paint or ink mills; 9° x 24”, 
16” x 40". 
#2DH “Mikro”. 
Sprout-Waldron attrition Mills—14”, 
24", 30". 
TANKS 
Aluminum 24,500 gal. 
Aluminum, 500 gal. 804 WP. 
St. St. Pressure Tanks—-to 500 gal. 
St. St. Storage Tanks—to 1000 gal. 
St. St. Oval Tank, 2500 gal. 
3,500 gal. St. St. Tank on trailer. 
600 gal. T316 St. St. %“%". ASME 
15S#. 
3000 gal. St. Clad Vertical Vacuum 
Tank with coils. 


27-Vert. Welded Steel Tanks, dished 


heads, 7500 gal. 








STAINLESS STEEL HEADQUARTERS 

USED EQUIPMENT IN STOCK — 
Tanks, Kettles, Receivers, Ex- 
changers and Condensers, Stills, 
Agitators, etc. 

NEW TANKS IN STOCK-—From 30 
gal. to 10,500 gal. sizes. Also 
large stock of prefabricated tank 
sections and heads to assure 
quick delivery of ‘tanks. 








Phone 
ST evenson 
4-3505 


Cable—PERI 


PHILADELPHIA 22, PA. 
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Ste at coo mH MID-WEST N 0 


Rotoclone Collector Size 36, Type W. 


4 x 40’ x 1-1/16” Steel Column, 470 PSI. 
3500 Condenser Admir. 125 PSI. a 


5’ x 20’ x V4" Rotary Cooler. 
6 x 40’ Lovisville Rotary Cooler (2). 
502-16 1.B. Roto Louvre Dryer. () Ri p d !] S ' f 
705-20 1B. Roto Louvre Dryer, $5. 

705-24 1.B, Rote Louvre Dryer. h 0 


3’ x 15’ Stokes 5968 Rot. Vac. Dryer. 


$i toca rie oo te TRENTON, : 
2—CENTRIFUGAL PUMP NICKEL ALLOY MICHIGAN Whe re @° 





TRIMMED, SS SHAFT, EXTRA DEEP 
WATER COOLED, STUFFING BOXES. 
(1) RATED 150 GPM @ 115’ HEAD 


@ 400°F (1) RATED 160 GPM @ 
736’ HEAD 


7’ x 18’ Patterson Ball Mill 2 Comp. TRENTON CHEMICAL CO., Trenton, Michigan 


Fitzpatrick Comminuter $$, 7/2 HP, XP. 
Jeffrey Hammermills, 15 x 8, 20 x 12. i~s Gate thant wo vr ig ee . re 4m E 
¥ —Bwenson Y. uadruple ect, for rculation an im type Evaporator, 
ao ne re ma Hammermill. 12,975 sq. ft. heating surface (complete details on request). 
ikro Pulverizers 2TH & IW. 1—A. H. Arnold & Co. 6’ dia. Evaporator, Type 316 Stainless Steel, rapid circulation 
Case Packer-Std. Knapp 6/1 gal. cans. film type (complete details on request) 
300 gal. $.S. Jktd. & Agit. Reactor, New. --~ i 9 gga 316 Stainless Steel Evaporator, 3’ dia. x 82" high (complete 
8 ayy wag iy ing tog a Couper Be Boor tills 42”, 48” and 60” dia. with 3 Copper Rectifying Columns 48” 
a “ Rotex ing ck. an 
60” x 84” Single Deck Rotex Screen. Pa DRYERS 
Gyro-Sifter L Head 7 : merican Double Drum Dryers 42” x 120” complete. 
devseag Hie Ping: screens, 1 HP $—Louisville Steam Tube Rotary Dryers 6° dia. x ’ complete. 
Stokes DD2 Tablet Machine, MD. 1—Stainless Steel Hot Air Rotary Dryer 20” dia. x 9’ long. 
Stokes RB2 Tablet Machine, MD 1—Louisville Dewaterer 36’ dia., 8 Roller w/bronze screen. 


13,000 gal. Ammonia Tank 7'6” x 40'9” TANKS (STAINLESS STEEL, RUBBER, COPPER & ALUMINUM) 
220 PSI. 3—13,000 gal., Stainless Steel Vertical Closed Tanks 12’6” dia. x 12’6”. 


6500 gal. Propane Tank 5’ x 45’—200 PSI. | my oe ‘Stainless fies pen roues 1 i. o J pe a 
y ga tainless Stee ertical Open Tanks 9 a. x 8 
4500 gal. Hortonsphere. 1—3,400 gal. Stainless Steel Vertical Open Tank 8 dia. x 8’. 











2500 gal. Rubber Lined Tank, 6’ x 11’. 1—2,000 gal. Stainless Steel Vertical Open Tank 8’ dia. x 5’, jktd. and agtd. 
1—1,200 gal. Stainless Steel Vertical Open Tank 6’ dia. x 6’. 
—»Send Us Your 1 —$,$00 gal, Rubber Vertical Closed Acid Receiving Tank 10’ dia. x 9, 
—32, gal. Ru tr Vertical ged Tank 7’ dia. x 7’ with agitator and drive and 
Surplus Lists< 2" dia. Hastelloy “C” coils—12 rows. 
16—Copper Vertical, Closed Tanks from 1,100 gal. to 12,000 


HEAT & POWER C0., INC. 1—10,000 gal, Aluminum, Tt? cman dia. x 16’, shell. 


1-—-30,000 gal. Vertical Closed 16’ dia. x 20’. 
60 EAST 42nd ST., NEW YORK 7, N. Y. 2—20,000 gal. Vertical Closed 11’ dia. x. 25’. 
MUrray Hill 7-5280 540,000 gal. Vertical, 12’ dia. x 50’ high. 
; 7 1—12,000 gal. Vertical 9 dia. x 25’ high. 
[Machinery & Equipment Merchants] 92—22,000 gal. Vertical, 16’ dia. x 18’. 


CENTRIFUGES & FILTERS 

1—Bird Solid Bowl 32” x 50” Steel, Continuous Centrifuge, 25 HP. 

—s a : 28" ne ~ Bowl, cenmenese een. 

1—Bird 40° Suspended, rubber lined Centrifugal, 25/10 H 

oS SS Fare tee 58 fon cade 1—A4TM 42” dia. Suspended Type Centrifugal, Stainless Perf. basket, 25/742 HP. 

EVAPORATOR, Swenson double effect, 4’3” x 6’ 1—AT&M 42” dia. Suspended Type Centrifugal, Stainless Perf. basket, 

(east bronze) w/multi Jet condenser Ete Sede 2—-Tolhurst 40° Suspended Type Centrifugals, rubber covered, pertesated, 16 HP. 
densor 12” x 60". Bronze tube 680 sq. ft 136" Aram Suspended be ips gy Steel o—- estes. a 4 = 

MILLS, PEBBLE, | 1—36" rubber cover perf. basket, center-slung Centrifuga yg . 

24 one piece jar, fo ab, 24 24,30 5 2 30 3 2——Shar les #16 Super-Centrifuge, Steel and Monel, 2 HP motors. 
new 7% HP gearmotor), 72 x 60 porcelain, 6 x 9 4—36''x c.i., P&F Filter Presses. 
Bubretone 1—36°'x36" wood P6F Filter Press, 24 chambers 
mee, HARDINGE, CONICAL, 4% x 16, 7 x 22, 1—32'x32"" wood P4F Filter Press, 39 chambers. 
46 Buhrstone lined w/motor drives 1—#7 Sweetland Filter, 20 leaves, 4” centers. 

RAK, PULVERIZING, Lab, all bronze Ray- 1—Sparkler Filter, Type 33-8-28, stainless steel. 
mond, M20 Quaker City (7% HP new. Mikre 1—Sparkler Filter 14-4 Steel. 

x42 125 HP) _ (28 ). setirey 1—Oliver 3’ dia. Horizontal, Monel Filter. 

CRUSHERS, JAW, 7'% x 13 Champlon, 20 x 4 1—Conkey, Model 327, 3‘ dia. Rotary Filter, 3 leaves, 27 sq. ft. 
pave, "SS a Weer © 1S ho Gemend CENTRIFUGAL PUMPS (STAINLESS STEEL, RUBBER LINED, BRONZE & IRON) 
pg Amie = dyad 1—-Lawrence 3” Vertical 316 Stainless Steel 20 HP motor 

" 8, 24 on ° 
ae nHONER 1 is AF A aaF wy iggy 1—Moyno Pump Type CDR with 10 HP motor. 
24% 18, 30 x16 Disintegrating .- yonoes 3” x 3”, Fa Ae _ 
OTARY DRYERS 24 20, 36 2 " ~LaBour 2” x 3", 742 motor, Stainless. 

nt x 26 Saree ais ae deals 5—LaBour 142" x 14e", 742 HP motor, Stainless. 

EXHAUSTERS, American to 21600 cfm, Buffalo 2—Olivite 3°’ x 2”, 7/2 HP motor, rubber lined. 
to 12000 cfm, Sturtevant size 115/design 7 2—Olivite 2” x 14%", 1% HP motor, rubber lined. 

MIXERS, 2/3 6.f, cone, 16 of, double cone (Pat 2--Wilfley 4" Haveg Lined. 

Kelly), 5 0.1. Lancaster EBG 3, EAG 3, 9 of 12—Bronze Centrifugal Pumps 1" to 4” 
Lane. EAG 4, 14 ¢/f Clearfleld 610 20—Centrifugal Pumps, cast iron, 1” to “10” with 12 to 125 HP motors. 

FORK LIFTS, 2000% Hyster 12° lift, 60002 Yai 
& lift, w/oab, pneumat Se, pucetine = MISCELLANEOUS 

Boiler Plant: 4 Boilers, 298 to ™ HP; Motors; Commepesenes Fe reed Pag * ed 
Copper, Stainless Steel and Steel Pipe, Valves an ttings; ectangular Bins 
LAWLER COMPANY 20’x20’x30’ and 14’x14‘x35‘; Bucket Elevators; Screw Conveyors; Hammer Mills; 

Durham Ave. Liberty 9-0245 Metuchen, N. J. Allis Chalmers 3’x8’ Screens; 5 Steam Turbines from 15 - 125 HP; Illco-Way Water 

Softener, 100 gph; Permutit Water Softener, 12,000 q¢ 

Write or Phone for Detailed Circular. p ocellew My = Premises for Inspection 


sstnen thom Shieh On Medien Michigan Office: 608 Harrison Ave., Trenton, Michigan—Tel Orleans 6-5110 


prvi, a EQUIPMENT COMPANY 
Extruders, Tablet Prosses, Injection Molders, Hy 2401 THIRD AVE., NEW YORK 51, N. Y. 


draulic Presses, Sorap Cutters, Colanders, Mills Tel. CY press 2-5703 i Cable: Bristen, N. y. 


Rienders, Mixers, Ovens, Hydraulic Pumps, Lami 
nating & Molding Equipment, See us first! John- 
m Machinery Co., Dept. CE, 679 Frelinghuysen 
Ave., Newark, N. J, BI gelow 8.2500 
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ww tHe SOUTHWEST tne EAST 


Call 


JAckson 6: 


1391 
HOUSTON, 
TEXAS 


DRYERS 


3—Bartlett 6 Snow 7’ x 30’, 
heat Rotary. 
i ~y - 70” 
3—Link Belt 5’2” x 20’, 6'4” 


25’. 

4—Devine double door Vacuum Shelf 17 
and 20-59” x 78” shelves. 

2—Devine daute door Vacuum Shelf 17 
and 16—40” x 43” shelves. 

9—Stokes single door Vacuum Shelf 4, 6 
and 9—24" x 36” shelves. 

2—Devine 5’ x 33’, 4° x 25’ Rotary Vac- 
uums. 

at 5’ x 10’ Rotating Vacuum. 
~Hersey 142’ x 12’ Rotary, 304 5.5. 

Louisville Steam Tube 6’ x 50’, 6’ x 35’, 
38" 

2—Buflovak Atmospheric double drum 
42” x 120”, variable speed drive. 

1—Buflovak 5’ x 12’ Atmospheric single 
rum. 

2—Devine 4’ x 9’ Atmospheric -~ ¥ drum. 

4—Tray Dryers, steam heated, 95 sq. it. 
tray area. 


6° x 30° direct 


x 40’ indirect heat Rotary. 
x 24’, 7S" x 


FILTERS 


5--Sparkler 33-8-28, 150 sq. ft., 304 8.5. 
1—Sparkler #14-D-4, 304 58.8. NEW. 
1—Oliver Rotary, Monel 8’ x 10’. 
1—Oliver 3’ dia. Monel Horizontal. 
1—Oliver 53 x 8 Steel Rotary Vac. 
1—-Eimco 18” x 12” 316 8.58. 
2—Sweetland #12, 48 and 32 leaves. 
1—Sweetland #7, 20 8.8. covered leaves. 
3—Shriver 30” P&F, 36 Chambers, iron. 
1—Shriver, 30° P&F, 40 chambers. 


CENTRIFUGALS 


5—Bird 32” x 50” solid bowl Continuous 
Centrifuges 316 8.S. fume-tight, 60 HP, 
TEFC motors, NEW 1953. 

2—Bird 36” x 50”, 18 x 28” steei, solid 
bowl, continuous. 

2—Bird 24” x 38”, 18” x 26’, 316 S.S. Solid 
Bowl, continuous. 

1—Sharples PY-14, mages = Goater, 304 8.58. 

2—Bird 40” suspended, 8.8. 

1—Bird 40” suspended, yA 

3—Tolhurst 40, 32, 26, suspended. 

1—AT&M 40” suspended, steel. 

1—AT&M 36” center slung, rubber covered, 

rfiorated basket. 

1—Tothurst 32” Suspended, 304 §&.S., per- 

forated basket. 


BRILL 


for high machinery values! 


EVAPORATORS, REACTORS 
CONDENSERS, TOWERS, TANKS 


l—Artisan 450 sq. it., 304 5.8., single 
effect Evaporator, complete with piping, 
receiver, sep and 
1—Nooter 1000 gal. nickel-clad, jacketed, 
agitated Reactor adh 





CYoress 2- 


9/03 
NEW YORK, 
N.Y, 


PULVERIZERS—-CRUSHERS 


1—Dixie #3620 non-clog Hammermill. 

“rT. rer Hammermilis 20° x 12”, 
« 

4” Hardinge Mills, 4¥4" x 16”. S° = 9”, 
6’ x 22", 10° x 48”. 

1 ~International 6' x7’ pesestatn lined Peb- 
ble Mill, 30 HP motor. 

4—Patt 6’ x 8, 5S’ x 6, 9 x 4 Mills. 





2—P: audler 250 oa glass lined, j ° 
agitated Reactors. 

+P. audler 500 = 300 gal., glass lined 
jacketed React 

1—750 gal., 304 35. Kettle with coils and 
paddle agitator. 

1-600 oak. 316 58.58. 
Reactor 2007 internal pressure, 
jacket. 

4—3500 gal., 304 8.5. 
Tanks. 
1—Wyatt 18” dia. x 23’, 

Cap Column. 
1—Wyatt 24” dia. x 42’, 
Cap Column. 
1—10’ dia. Hortonsphere, 225 ps 
ae Aluminum crane Pronk 10° x 
x Ve" shell, 254% W.P. 
lt 00 on, Horizontal rubber lined Tank 
6” x 174". 
5—1000 gal. 8.8. Clad, Vertical Tanks. 
F ‘, 916 8.8. Vertical Tank. 
, 904 8.8. agitated Tanks with 


jacketed, agitated 
75x 


jacketed, agitated 
316 8.8. Bubble 
304 8.5. Bubble 


coils. 

1—5‘6” dia. x 16’ long, 304 8.8. Horizon- 
tal Tank, 3000 gals. 

3 Steel aprees Tanks Bly’ x 25’, 8 x 16’, 
6 x ° 





HEAT EXCHANGERS 


1—1665 sq. ft., 304 8.8. tubes, 75 psi. 
1—1300 sq. it., Admiralty Tube, 75 psi. 
1—1200 sq. ft., 304 8.8. tubes, 150 psi. 
1—947 sq. ft., 304 5.8. tubes, 60 psi. 
1—570 sq. it., 304 8.8. tubes, 60 psi. 
1—536 aq. ft., 304 8.8. tubes, 150 pal. 
1—315 sq. ft., 316 5.8. tubes, 250 psi. 
1—250 sq. ft., 316 8.8, tubes, 900 psi. 
22—14, 20, 28 & 48 eq. ft., 304 & 316 8.5. 
tubes. 
1l—Karbate 24.6 sq.ft., 
2—-Karbate 188 sq. tt., 


tubular. 
tubular, 











1—Devine 5’ x 10° steel jacketed Ball Mill, 
1—National 6” x 12” Mill, Two Roll. 
a 6” x 14” Three Roll, High Speed 
3—Gayco Air Separators 16’, 6’, 18". 
re Pulverizers, Bantam, #15SH #2DH, 


San 6 Jewell #1, #0 Rotary Cutters, 


SCREENS 


3—-##34 Robinson Triple Deck 30” x 104”, 
6—742 Rotex Double Deck 40” x 84”, 
3—#421 Rotex single deck 60" x 84". 
3—-Robinson single deck 40° x 84", . 
1—Patterson single deck 40” x 64, 304 8.5. 
2-—-Tyler Hummer single deck 3 x 5’, Y x 
10’, 3 x 15’ with ermionic Units. 


MIXERS 


1—Baker Perkins #15USE, ALL STAINLESS 
Double Arm, jacketed, Vacuum. 

1—Baker Perkins #15VUMM, 100 gal. jack. 
eted, 100 HP. 

2—Baker Perkins #17DAM, 200 gal. jack- 
eted, Sigma Blades. 

1—Baker Perkins 50 gal. 
Blades. 

5—Day “Cincinnatus” double arm 250 and 
100 gals. 

1—Patterson 6’ dia. Steel Conical, 15 HP 
motor. 

5—Stee!, jacketed, Powder 50, 225 and 350 
cu. ft. 

1—10 cu.ft. Pt. “V" Blender, 304 8.58. 

1—Eppenbach | HP, 304 8.8. Homo Mixer. 


MISCELLANEOUS 


3-25 Ton Freon Retrigerating Units. 

7—Btokes DD2, DS3, D3, B2, “R” & “FP” 
Tablet Presses. 

8—Nash Vacuum Pumps H10, H6, H5, L5, 


jacketed, Sigma 


7, #4. 
2-—Stokes #412G, 412B Vacuum Pumps, 
motor driven. 
8—Willley 4° Haveg lined Centrifugal 
Pumps, motor driven. 
15——-Chlorimet, Durimet and Duriron Cen 
trifugal Pumps 112" to 5” 








IF YOU DON’T SEE IT LISTED—ASK FOR IT—WE HAVE IT 








TEXAS OFFICE—4101 


San Jacinto St., 


Houston 4, Texas—Tel.: 


Jackson 6-1351 


Michigan Office: 608 Harrison Ave., Trenton, Michigan — Tel: Orleans 6-5110 


EQUIPMENT COMPANY 


‘ee 


43 BRILL 


- W rite wire or phone us 
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2401 THIRD AVENUE, NEW YORK 51, 


N. Y. 


Telephone: CYpress 2-5703 + Cable: Bristen, N. Y. 


complete information Send us 


your 


surplus equipment 





EQUIPMENT SEARCHLIGHT . . . 


The FMC Rental-Purchase Plan 
Insures Equipment Satisfaction 


Did you know that equipment rentals can be charged to 

, , Save 30% to 50% 
operating expense? That you can test your process with our on Stock 
machine without making a capital investment? That by apply- || Shipments 
ing rental fees to the outright purchase the last dollar paid || 
BUYS the equipment? Yes, these are FIRST FACTS! 





y BLOWERS 
EXHAUSTERS 


Western Precipitation Holo-Flite Processor or Desolventizer (Chlorophyll Extractor) 
12,800 Ibs. 1,083,400 BTU per hour; complete accessories. 

Four Stainless Steel Horizontal Tanks; 6’ x 34’ 7000 gal. capacity; Dished Heads; Inlets; alt _~ can supply 

Outlets ¢ ROTARY POSITIVE 

Stokes Rotary Tablet Presses; Models RB2; BB2; RD3; DDS2; also Colton No. 10-35; BLOWERS _. . TURBO 

Kux 60 A. BLOWERS .. . CENTRIF- 

Bird Continuous Conical Bowl Centrifugals; 18” x 28” and 36” x 50”; all accessories. UGAL FANS ... STEEL 

Orville Simpson Rotex Sifters; 20” x 48”; 30” x 60”; 40” x 84”; 40” x 120”; others. PLATE EXHAUSTERS ... 
Sparkler Filters; Model Nos. 33D7; 338; DC41 A and other sizes. Fully Guaranteed! Whether you 

Oliver Sweetiand Filters from No. 2 to 12. need 1 cu. ft. of air or 100,000 
Struthers Wells Heavy Duty 1000 Gal. & 1200 Gal. Jacketed Steel Tanks. prod -aig ays tal to do 

Abbe Model “0” Rotary Cutter with 15 HP motor. ities in tae, 

Barnstead Stainless Steel Water Still; 100 Gal. per hr. ing this type of 

Three Stainless Steel Drying Drums or Flakers 48” x 56”; also 48” x 48” in Nickel equipment ea"an 
Chrome. Send us your 
requirements, 
NEW FALCON DBL. RIBBON BLENDERS IN STOCK FOR IMMEDIATE DELIVERY eniidieaiioas 


Stainless Steel or Mild Steel 

Name the size required; we have it. 

Jackets for Heating or Cooling. as WM. W. MEYER & SONS 
3 mwood venve 


SKOKIE, ILLINOIS 
Chicago Phone: INdependence 3-5127 











Baker Perkins Heavy Duty Mixers—100, 200, 300 gal.; Day, 1,000 gal., in $.S. 
Blaw Knox Stainless Steel Resin Autoclave 7'6” x 7'6”; Jacketed for Dowtherm. | 
5000 gal. Stainless Pressure Tanks; 10’ x 6’ Dished Heads; Agitated, motorized. UNUSED 
Lancaster Stainless Lined Rotary Reactor; 1700 gal. 50” x 17'4”%; 300 PSI ASME; 
A ° Smith 20,000 gal. Stainless Lined Pressure Tanks; 10’ x 30’; 135 PSI. 
ink » Set Vacuum Pan; 3’ x 10’ with 12” Calandria Section. STAINLESS STEEL 
Soclaiocs Steel Vecuum Still; 755 gal. 4’6” x 6’; coil heated. 
Pfaudler Glass Lined Jacketed Reactors; 500 gal. and 1000 gal., condition like NEW. TANKS 
International Type X24 Pebble Mills; size 8’ x 8’ Porcelain Lined; 50 HP Gear Motors. 
Patterson Buhrstone Lined Pebble Mills; 6’ x 5’ and 6’ x 8 with Pebbles. IN STOCK 
Mikro Pulverizers from Bantam to No. 4. Raymond Impact Mills; Nos. 32, 40, 47. 1—10,500 Gal. Horizontal T-304 
Raymond 2 Stage Flash Drying Installation Type 316 Stainless Contact Parts; complete. Dished heads, 3/16” thick F 
Buflovak Double Drum Dryers; up to 40x120". Louisville St. Tube Dryers; up to 6’x60’. “4 ends, . 
Sharples C27 Super-D-Hydrator in Type 316 Stainless Steel; 30 HP XPL proof motor. 2— 5700 Gal. Horizontal 
ow Me re anaes Type DM complete with accessories and 15 HP XPL motor. 1— 5200 Gal. Vertical 
, “ Stainless Centrifuge; perforate basket; underdriven; motorized. = A 
Bird 48” Rubber Cov. Suspended Centrifuge; fume tight; Plow Discharge; 40 HP motor. : pon roar amy A 
Tolhurst 40” Rubber Cov. Suspended Type Centrifuge; Monel Plow; Bottom Discharge. ae oe Sere g 
Fitzpatrick Comminutator Model K7 in Stainless Steel; 20 HP hi speed motor. 1— 2800 Gal. Horizontal T-304 
risen “~ oe ee a up to 1000 sq. ft. surface. 2— 2000 Gal. Vertical T-304 
merican Jacketed Double Door Sterilizers; good selection sizes up to 30” x 42” x 84”. — - 
Shriver & Sperry ALUMINUM Filter Presses; sizes 7”, 12”, 18”, 24" and 36”. a = — aoe ay oa 
Shriver 36” JACKETED Cast Iron Filter Press; Seco closure. al. Veruca " 
Zaremba Double Effect INCONEL Evaporator, 430 sq ft., complete all accessories. PERRY 
Aluminum Bubble Cap Column; 27/2” x 36’; 60 plate. 
1413-21 N. 6th St., Phila. 22, Po. 
3505 


Oplar 




















TRADE IN PLAN RENTAL PURCHASE PLAN 





OVER 5000 UNITS IN STOCK 


Send for LATEST BULLETIN for Complete STOCK LIST TESTED & STRUCTURAL 


Large Warehouse Stocks 
@ SPIRAL WELD © SEAMLESS 


IRST MACHINERY CORP. | © ELECTRIC WELD © LAP WELD 


© BUTT WELD © CONTINUOUS 
209-289 TENTH STREET, BROOKLYN 15, WN. Y. 


FRED FIRSTENBERG PARKING ON THE PREMISES Cable qT R FOSTER 
poate PHONE: STerling 8-4672 lannenesl 
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. EQUIPMENT SEARCHLIGHT 








Ah’m Hosstrader Hank and Ah’ve got ‘em-- 
the purrtiest bargaing you ever did see! Ah'll trade, g 
fi-nanee, rent out, or--if Ah’m rightly sana 
just plain give it away! 








MIXERS 
1—-Baker-Perkins size 1642 DIM Mixer STOCK SPECIALS 


1—Baker-Perkins 100 gal 8.8. jacketed tilt- 8—Lightnin Model SEV side-enter. Agi- 

ing type 50 HP tators, 25 HP spl pri motors 
1—Simpson Intensive size “O” Mixer 4—Lightnin Model D-2 port. Agitators, 
1—Pilot Plant Mixer, 12” x 18” x 10” deep, Ya HP expl pri motors 

double naben, tilt, 2 HP 1—A T & M 42” §.S. susp perf. basket 
1—Stokes horiz. Mixer, 15” x 27” x 1842” Centrifuge, 25 HP 

deep, with 2 HP motor 1—Delaval Model AAK1 Centrifuge, 
2—Stokes jcktd Ribbon Mixers, 30” x 36” with 7/2 HP motor 

x 8 1—Link-Belt size 310-16 Roto-Louvre 


1—Glenn 340 qt AMF Mixer, type 74-21 Dryer, complete 

4—6'2’ x 45’ long Rotary Dryers, with 

PULVERIZERS & CRUSHERS 20 HP motors 

7—Swenson-Walker Crystallizers, each 

1—Marcy 6’ size 65 Ball Mill, 150 HP 20° long with indiv. drives 

1—Raymond #1 Auto. Pulverizer, Whizzer 1—Heat Transfer Products Co. Heat Ex- 
Separator changer, shell & tube, 388 square 

2—Micro-Pulverizers, 1-SH and 2-TH feet area 

2—Charlotte $8. Colloid Mills, 2 and 3 HP 1—Niagara 510-28 Filter, 8.8. leaves 

= 1—Sweetland #2 Filter, 9 leaves on 4” 

1 Sen Sone 8.8. Colloid Mill with poe te DRYERS & KILNS 

1—Williams 3 Roller Standard Mill with 1—Sweetland #7 Filter, 20 leaves on 2—Link-Belt Roto-Louvres, sizes 207-10 and 


4” centers 310-16 
Cone Gepeeates 4%’ x 45’ Rotary Dryers, each with 10 


e ’ 7 
4—Williams 24” Hammermills, 60 HP Po | a 0 aneiete 
1—Robinson 36” single Attrition Mill . ) 4—6'%' x 45° Rotary Dryers, each with 20 

1—Eimco 8 x 8 Rot. Cont. Vacuum HP motors 


1—Traylor 42” x 16” dbl roll Crusher Filter . : ” 
1—Allis-Chalmers 42” x 16” Crusher 1—5’ x 50’ Rotary Dryer, 4" shell 
2—Groen 60 gallon 8.8. Model RA Agi- 1—American 36” x 84” double drum 

1—-Pennsylvania size SRX-1 Crusher tated Kettles, new 1—Buflovak 42” x 90” double drum 
1—Patterson 5° x 6’ Buhrstone lined Pebble 4—Lee 125 gallon 8.8. jacketed Kettles, 1—Louisville 42 x 15” Long Rot. Kiln 

Mill 90# pressure 1—-Allis-Chalmers 6 x 7 x 100’ Kiln 
1—Hardinge 8’ Conical Ball Mill, 150 HP 2—Charlotte 8.8. Colloid Mills, 2 and 3 1-8" x 126° Kiln, %4” shell 

motor HP motors 
1—Charlotte Model 20 $.S. Colloid Mill, NEW STAINLESS EQUIPMENT 
SEPARATORS 20 HP motor 14—Syntron Spiral Vibrating Elevators, 


1—Simpson No. “O” Intensive Mixer 8'6" lift 
2—Schneible Model HC Wet Collectors 1—-Baker-Perkins 16% DIM double 4—Jeffrey Vibrating Conveyors, Model 


1—Raymond 4’ double Whizzer sigma Kixer #3MC-8", 9’ long each 
1—Raymond 6’ double Whizzer 1—-Komarek-Greaves 15 TPH Briquetting ‘ Seams’ leon en treat Model 


4—Krebs 5-B-10 Centriclones, 8.5. Press, 50 HP 8—Jefirey Feeder-Spreaders, Model #3AC. 
2—Sly #17 Dust Collectors, complete 2—Micro-Puiverizers, 1-SH and 2-TH. 12” x 30” w/covered decks 
1—Raymond #1 auto, Pulverizer, 
SCREENS double Whizzer Separator MISCELLANEOUS 

i 1—Williams 3 Roller standard Mill, with Autoclave. 1 gal 8.8. 500 PSI 

See oe Bascge bsapreessy Comptote eone Separator Condensers, Nickel shell & tube, (3) 
1—Selectro 18” x 36” single deck 1—Raymond 6’ double Whizzer Separ- Press, Stokes RB-1 Rot. Tablet, (1) 
1—Selectro 2' x 8’ single deck ator Press, Stokes BB-2, 33 punch (4) 
2—Selectro 4’ x 10 triple deck Tyler-Hummer 3’ x 5’ SS. single deck Reactor, Piaudler 500 gal, ELL 
1—Link-Belt 24” x 48” Single deck Hummer Screens Sterilizer, Wilmot-Castle, 36 x 42 x 84” 
2—New Tyler 4’ x 5’ SS. Hummer Tank, 2500 gal 8.8. closed top & won 


1—-Abbe Blutter Turbine, 3 HP 
"a aos As >< Ab Il ft is ek your supe to i liep op my : ow, 
D> corral well-stocked! Call or write-- Us 
Ah’ll go Abi go anywhere fora for a deal / 
NERY AND “Si 
IPMENT co.. aa 











CABLE MECO 
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MERCURY ARC RECTIFIERS 


PUN were 


In units of 1000, 1800 and 2400 KW, 13,800 volts AC, 600 volts DC. Complete with break- 


ers and all control equipment. 


CHARLES WEAVER 


Very modern, used approximately one year. 


19701 James Couzens Highway, Detroit 35, Michigan 
Phone: Broadway 3-1901 





-**** LOEB OFFERINGS 


Struthers-Wells, st.st. 


Autoclave: 50 gal. 
Centrifugals: Fletcher 12” copper. 
Fi tok 20" 





Tolhurst 26” 
Tolhurst 24", cubbes r covered. 
Centrifuge: Sater. size 3 mod, FS. 
Clarifiers: De Laval 64-51, SVESR. of. 21. 
De Laval #800 multiple. 
Cc s: stain) steel and copper. 





Conveyors: screws; Hammond 16” st. steel. 
Devine 2 x 4’ vac. drums. st. steel. 


Dryers: 
owen laboratory Spray type. 
Ruggles Coles XA 4 x 20° rotar 
Double drum atmospheric to 1 0”. 
Rotary Vacuum 21/4 x @’. 
Louisville Davenport Steam Tube. 
Nordyke rotary steam 120 bu/hr. 


Evaporators: Swenson triple effect 350 sq. 


it., single effect 350 f 
Mojonnier st. steel, 392 sq. it. 
Fillers: for liquid, paste, powder. 
Filters: Oliver 244 x I’, 
Lomax, Industrial. 

Oliver 3.5 sq. ft. monel horizontal. 

Eimco 4x3 steel drum, unused. 

Oliver 6x4 s. s. drum with flapper. 
Filter Presses: Sperry, Shriver 6” to 36”. 
Kettles: 

and without agitators. 

Dopp 150 gal. dbl. st. agitator. 


Sparkler, Alsop, 


Stainless steel 20 to 150 gal. with 


Mille: Pebble, Abbe #5, 36 gal. 
Pebble: 5° dis. 61% lg., buhretone lined. 
Mikro: No. ISH Banham and 24’ 
Hammers: Jeffrey 30 x 24” type A. 
Hammer: Williams size BX type AK. 
Raymond: 0000 IMP, i ompeen mill. 
3-roll Ross 12 x 30”. vy A 2x32". 
Colloid: Charlotte iron, 25 hp. 
Colloid: Charlotte model 20, st. st., 20 hp. 
Fitzpatrick model D, st. st., 5 hp. 
Mixers: Dbl. and sgl. arm sigma blade. 
Jacketed horiz. ag ye. st. steel. 
Dry Powder: 1\4 to 77 cu. ft. 
Day Powder, co r body, 140 cu. ft. 
Liquid tank to "300 gal. 
Muller: Simpson st. < ” bowl 39x20". 
Pony: Day 40 sa. Ross 20 gal. 
Gemco st. st. bler, 7/2 hp. 
Press: Louisville dewatering | (22” rolls. 
Pumps: Centrifugal, rotary, gear, vacuum. 
n various sizes and metals. 
Reactor: VanAlst st. steel 18 x 60’. 
Screens: Selectro 4 x 10’. 
Separators: DeLaval AC-VO Nozzle-Matic. 
Sterilizers: American 42 x 52” x 1144" lq. 
Stills: st. steel 24 x 45°, 24 x 32, 20 x 24”. 
Tablet Machines: Single punch and rotary. 
Tanks: Stain. steel various sizes. 
Glass lined to 500 gal. ~ a 
St. steel 2000 gal. jackete 


Send us your inquiries and list of idle equipment. 


LOEB EQUIPMENT SUPPLY CO. 


818 West Superior St. 
Telephone: Seeley 8-1431 


Chicago 22, Ill. 
Our 33rd Year 











FOR SALE 
1000 FT. 14” LP.S. SCH, 40 
eae STAINLESS STEEL PIPE WELDED 
YPE 304 ELO IN 10 FT, LENGTHS 
WHITE POR OUR STOCK LIST #436 


STAINLESS STEEL SALES CORP. 


500 N. 12TH BT. rye 23, PA. 
TELEPHONE: MARKET 7- 


WANTED 
2.000 to 2,500 square foot single or 
double effect evaporator. Type 310 
stainless steel, nickel or nickel clad. 
With er without accessories. 


W-5569, Chemical Engineer 
520 N. Michigan Ave., Chicago it rm. 














Modern 
Rebuilt 
Machinery 


Reduced for Quick Sale 


3500 gallon working capacity Steam Jack- 
eted Double Arm Mixing Tanks. 

Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 
jackets, single, double arm agitators. 
Baker Perkins, Day, Readco Heavy Duty, 
1 qt. to 160 gals., Double Arm Jacketed 
Mixers, with Sigma or Fishtail Blades. 
Resina LC and Elgin Cappers. 

Pony M, ML, World, Ermold, Pneumatic 
Semi and Automatic Labelers. 

Triangle Elec-Tri-Pak Fillers, 1 to 6 Head 
Elgin 5-Head, Hope 1, Filler 2 and 4-Head 
Stainless Steel Piston Fillers. 

Miller, Hayssen, Package Machinery, 
Oliver, Campbell, Transwrap Wrappers. 
Standard Knapp 429 Carton Sealers. 
Fitzpatrick Model D S.S. Comminuter. 
Mikro 4TH, 3TH, 3W, 2TH, 1SH, Bantam 
Pulverizers, Schutz O'Neill Mills. 
Day, Robinson, Tyler Hum-mer, 
Western, Gayco, Raymond Sifters. 


Great 


Write, Wire, Phone For Details & Prices 


TOP PRICES PAID FOR 
YOUR SURPLUS EQUIPMENT 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 
New York 12, N. Y. 
Phone: Canal 6-5333 
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put A BRIGHT sport 


in your COSTS picture 


with GELB 
PROCESSING EQUIPMENT 


2—Steel 30,000 gallon Storage Tanks 200+ 
working pressure, ASME Code. 

1—Baker Perkins Double Arm Sigma Blade Jack- 
eted Vacuum Mixer, 150 gal. capacity with 
60 HP motor. 

5—Davis Engineering Type 347 Stainless Steel 
Heat Exchanger, 120 sq. ft. 

1—Komarek Greaves Briquetting Machine with 
50 HP motor. 














AUTOCLAVES, KETTLES AND TANKS: 


1—Alloy Fabricators Stainless Steel Jacketed Reactor, 250 gal. 
1—Buflovak Stainless Steel Jacke'ted Reactor, 250 gal. 
1—Pfaudler 500 gal. Series R Glass-lined Jacketed Reactor 
2—vVertical Rubber-lined Storage Tanks, 1000 gal. each (NEW) 
1—Chicago Bridge & Iron Works, 17,000 gal. Pressure Tank 
3—L. O. Koven Steel Jacketed Reactor, 1000 gal. 

1—L. O, Koven Steel Jacketed Kettle, 600 gal. 

1—Theo. Walters Steel Jacketed Kettle, 600 gal. 

3—Stainless Steel Vertical Storage Tanks, 3000 gal. ea. 


DRYERS & KILNS: 


1—-Stokes Stainless Steel Rotating Vacuum Dryer, 6’ x 10’ 

4—Columbia Engineering Rotary Dryers, 6'2” x 45’ 

1—tTraylor Rotary Kiln 4’ x 40’ 

2—Ruggles Cole Rotary Dryer, 4’ x 20)’, 4° x 30’ 

1—Link Belt Stainless Steel Roto Louvre Dryer, Model 207-14 

1—Buflovak Double Drum Dryer, 42” x 120", ASME Code 

1—Stokes Double Drum Dryer, 5’ x 12’, complete, ASME 

1—Barlett & Snow Rotary Dryer, 4’ 6” x 36’ 6” 

3—Link Belt Steel Roto Louvre Dryers, Models 207-10, 310-16, 
502-20 

8—Stokes Single Door Vacuum Shelf Dryers, 4 and 6 shelves. 


CENTRIFUGALS: 


2—Sharples Type Stainless Stee] Centrifugals, Mode! D-2 

2--Tolhurst Suspended Type Centrifuges with 32” Imperforate 
Baskets, complete 

3—-Sharples Stainless Steel Super-Pressurite Centrifuges, Model 
16Y 

1—DeLaval Type 316 Stainless Steel Multimatic Centrifuge 

1—Baker Perkins Ter Meer Type 316 Stainless Stee] Centrifugal, 
Model HS-24” 


FILTERS: 


Niagara Stainless Stee! Filters, Model 200-36 and 36H-60-4 
Oliver Rotary Vacuum Filter, 5‘3’ x 8’ 

Bird Continuous Centrifugal Filter, 24” x 38” 

Sweetland #7 Filter with 20 leaves 

Sweetland #12 Filters with 72 Stainless Steel leaves 
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1—Oliver Rotary Vacuum Filter, Rubber-lined 3’ x 6’ 


2 


~Impco Rotary Vacuum Filters, Iron, 5’ x 4’, complete 


1—Feinc Stainless Steel Rotary String Filter, 3’ x 3’ NEW 


MISCELLANEOUS: 
4—Baker Perkins Size 15, 100 gal Double Arm Sigma Blade 


2 
1 


Sai 


Jacketed Mixers 

H. K. Porter Double Arm Sigma Blade Mixers, 10 gal. ea. 
Baker Perkins Stainless Stee] Double Arm Jacketed Sigma 
Blade Mixer, Size 4AN2 

Baker Perkins Double Arm Jacketed Sigma Blade Mixer Size 
4AN2 

J. H. Day Stainless Stee] Double Arm Sigma Blade Mixer, 50 
gallons 

Vulcan Steel Bubble Cap Column, 42” x 30’, 20 trays, ASME 
NEW 

Abbe Engineering Buhrstone-lined Ball Mill, 500 gal., Complete 








1—F. L. Smidth & Co. Rotary Kiln, 82" x 132’. 

5—Davis Engineering Type 347 Stainless Steel 
Heat Exchangers 200 sq. ft. each. 

2—Niagara Stainless Steel Filters, Model 510-28. 

1—Vulcan Type 316 Stainless Steel Bubble Cap 
Column 3’ x 41’, with 30 trays. 








——————————————— Esta ATE TT ne) 


RR GELB & SONS, inc. 


CHEMICAL, RUBBER, Oil, PLASTIC and FOOD PROCESSING MACHINERY 


_U.S.HIGHWAY No.22,_ UNION,N.J. * MUrdock 6-4900 


L — a ee remem 
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B.EGoodrich report: 


Rubber calms the 
that cracks metal 


B. F. Goodrich improvements in rubber brought extra savings 


Problem: That white stuff is a chemical 
used in making asphale, But the com 
bination of it, plus hot water and scald 
ing steam set metal tanks to vibrating, 
soon cracked the lead lining. Acid 
leaked out, Even with repairs every 
month, tanks weren't lasting more than 
two years 


What was done: B. F. Goodrich en- 
gineers suggested rubber lining the 
tank with ‘Acidseal MA". This soft 
rubber lining absorbs vibrations, won't 
crack, It stands corrosion, most acids 
and chemicals, resists abrasion better 
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than the hardest steel. 

Savings; Installed four years ago, the 
B. F. Goodrich rubber-lined tank shown 
here still shows no sign of wear, has 
needed no repairs. Other B. F. Good 
rich rubber-lined tanks in this plant 
have given seven years of troublefree 
service 

Extra benefits: This company, like 
other Southern companies, made an 
additional saving by having their 
tanks lined at the B.F.Goodrich plant 
at Tuscaloosa, Alabama. They saved 
on freight costs, got faster delivery. 


August 1957 


shudder 


Why specify B. F. Goodrich: When 
you buy B. F. Goodrich lining you buy 
years of engineering background with 
it—experience that makes sure your 
lining will be exactly fitted to meet all 
the special requirements of your work 


- B.F.Goodrich Industrial Products Co., 


Dept. M-122, Akron 18, Ohio 


B.EGoodrich 


INDUSTRIAL PRODUCTS 


CHEMICAL ENGINEERING 





wot, build the, cart 


Just tell us here at Master what you want in 
power drives—and get the utmost in flexibility, 
compactness and performance, It probably 
won't be as complicated as the multi-shaft Gear- 
motor illustrated here, with 14 shafts turning at 
diverse speeds. But, regardless of what you 
need, Master can supply the right combination 
of horsepower, shaft speed and mounting fea- 
tures with whatever Master components are 
required—all combined in one compact efficient 
unit. Just ask for information. 


Motor Ratings. 


Motor Types. . 
Construction . 


Speeds........ 


Installation... . 


Power Drive 
Features...... 


% to 400 H.P. All phases, voltages and fre- 
quencies. 


. Squirrel cage, slip ring, synchronous, repul- 


sion-start induction, capacitor, direct current 


.Open, enclosed, splash-proof, fan -cooled, 


explosion-proof, special purpose. 
Single-speed, multi-speed, and variable speed. 
Horizontal or vertical, with or without flanges 
and other features. 

Electric brakes (2 types)—5 types of gear re- 
duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units—fluid drives 
—every type of mounting 


ELECTRIC COMPANY, Dayton 1, Ohio 








These dimpled jacketed reactors are code-accepted for 
pressures far beyond conventional jackets of equivalent 
wall thickness. 


You get more for your stainless steel dollar 
in these dimpled jacketed vessels 


Substantial cost savings can be yours 
when you take advantage of Pfaud- 
ler’s exclusive code-approved dimpled 
jacket on stainless steel processing 
vessels. 

This design permits jacket pres- 
sures up to 150 psi without increasing 
metal thickness! And it is only one of 
many ideas Pfaudler has evolved to 
give you more for your stainless stecl 
dollar. 

To start with, you have a choice of 
standard designs from which you can 
select jacketed reactors or kettles 


THE PFAUDLER Co. 


from 5 to 2000 gallons. They are built 
of Types 304 and 316 stainless steel 
which are carried in stock along with 
such prefabricated parts as nozzle 
openings, agitators, stuffing boxes 
and drives. 

Generally, units from 5 to 500 gal- 
lons have conventional jackets and 
clamped-top heads. There are ample 
openings to accommodate most proc- 
esses. 

By taking advantage of all of these 
features, you not only save money but 
get your equipment faster. You auto- 


ROCHESTER 3, N. Y. 


matically eliminate the time consumed 
in preparing engineering drawings 
and estimating prices. All you need 
really is our Bulletin No. 944 which 
spells out sizes and detailed specs. 


Heat treating can mean 

big savings, too 

Frequently, you can use a cheaper 
grade of stainless steel by having it 
heat treated after fabrication. Pfaud- 
ler facilities will handle a vessel of 
almost any size. 


Specialists in Corrosioneering 














